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Abstract 


PURPOSE -To efficiently produce polypeptide by culturing host cell transformed with 
plasmid including DNA coding polypeptide having amino acid sequence capable of adding 
at least one saccharides. 

CONSTITUTIONTlasmid having amino acid sequence capable of adding at least one 
new saccharides and containing DNA coding polypeptide capable of adding saccharides 
by amino acid-substitution, amino acid-omitting or amino acid- inserting to polypeptide 
is prepared. Host cell is transformed using said plasmid and the transformant is cultured 
in medium to accumulate polypeptide or glycosylated polypeptide in the cultured matter. 
Next, polypeptide or glycosylated polypeptide is collected from the cultured matter. 
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10 20 30 40 SO 60 

ACCCCCCT666CCCTGCCAGCTCCCTGCCCCAGAGCTTCCTGCTCAAGTGCTTAGAGCAA 
ThrProL*v61yProA1aSerSerLauPro61 nSarPhaLauLauLysCysltuGI uG In 

70 80 90 100 110 120 

GTGAGGAAGATCCACGGCGATGGCGCAGCGCTCCAGGAGAAGCTGTGT6CCACCTACAAG 
TalArgLyillaGlnfilyAspGlyATaAlaLeuGlo&luLysLauCysAlaThrTyrLys 

130 140 150 160 170 180 

CTGTGCCACCCC6A6GAGCTG6TGCTGCTCGGACACTCTCTGGGCATCCCCTG6GCTCCC 
LtuCysH1sProG1uGluLeuVa1LeulauG1yH1»SarL«uGtyI1tProTrpAlaPro 

190 200 210 220 230 240 

CTGAGCA6CTGCCCCAGCCAGGCCCTGCA6CTG6CA6GCTGCTTGAGCCAACTCCATAGC 
lftuS«r$trCysPro5«rG t nAl aLeuGlnLeuAl aGlyCysLauSarGlnLtuHlsSer 

250 260 270 280 290 300 

6GCCTTTTCCTCTACCA6GGGCTCC7GCAG6CCCTGGAAG6GATCTCCCCCGAGTTGGGT 
GlyLeuPhtLeuTyrGlnGlyLeuLcuG InAl aLauG] uGlyl 1 aSar ProGluLeuGI y 

310 320 330 340 350 360 

CCCACCTTG6ACACACTGCAGCTGGACGTCGCCGACTTTGCCACCACCATCTGGCAGCAG 
ProThrL«oAipThrLeo61nLeuAspVa1Al a AspPheAUThrThrneTrpG1n61n 

370 380 390 400 410 420 

ATGGAAGAACTGGGAATGGCCCCtGCCCTGCAGCCCACCCAGGGTGCCATGCCGGCCTTC 
Hat61uG1 vLeu&lyMatAI aProAl aLauG 1 nProThrG InGlyAI aMetProAl aPhe 

430 440 450 460 470 480 

GCCTCTGCTTTCCAGCGCCGGGCAGGAGGGGTCCTAGTTGCCTCCCATCTGCAGAGCTTC 
AlaSerAlaPhc61nArgArgAlaGlySlyValL«uValAlaS«rHI sleoGlnSerPha 

490 S00 510 520 

CTGGA66TGTC6TACCGCGTTCTACGCCACCTT6CCCAGCCCTGA 
leaGluValSerTyrArgValLauArgHlsLeuAlaGlnPro*** 
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10 20 30 40 50 60 

6CACCAACATATC6CSCCTCGAGTCTACCACAGAGCTTCCTTTTAAAAAGCTTAGA6CAA 
AlaP ro TprTyrArq A1aSarSarLc«jProGlwSarPhaLatitaoLy< Sar Lau61tiG1n 

70 80 90 100 110 120 

6TSAGGAAGATCCAGGGCGAT66CGCAGCGCTCCAGGAGAAGCTGTGTGCCACCTACAAG 
ValArgLysI1aG1oG1yAsp61yA1aA1aLftuGlnG1uLysLauCysA1aTfarTyrly? 

130 140 150 160 170 180 

CTGTGCCACCCCGAGGAGCTGGTGC7GCTCGGACACTCTCT66GCATCCCCTGGGCTCCC 
LauCysHf sProG1u61t»LauVaHeuleuG1yH1sSeri.euG1yI laProTrpAlaPro 

190 200 210 220 230 240 

CTGAGCAGCT6CCCCAGCCAG6CCCTGCAGCTG6CA6GCTGCTTGA6CCAACTCCATAGC 
LauSarSarCysProSerGlnAI aLeuGlnL«uAlaGlyCy*Lau5ar61nLautt1sSar 

250 260 270 280 290 300 

GGCCTTTTCCTCTACCAGGGGCTCCTGCAGGCCCT6GAAGGGATCTCCCCC6AGTTGGGT 
G1yLeuPhcLtt>TyrG1nG1yLcuLeuG1nA1 aLauGluGlylleSerProGlutet/Gly 

310 -320 330 340 350 360 

CtCACCTJG6ACACACT6CAGCTGGAC6TCGCCGACTTTGCCACCACCA7CTGGCAGCAG 
ProThrt«ttAspTbrLaaG1nL«uAspVa1A1aAspPhcA1aThrThrI1cTrpG1nG1o 

.370 380 390 , 400 410 420 

ATG6AA6AACT6GGAATGGCCCCTGCCCTSCAGCCCACCCAG66TGCCAT6CC66CCTTC. 
N«t61oG1uicuG1jfK«tAlaProA1aLeuG1nProThrG1nG1yAlanatProAlaPb« 

430 440 450 460 470 480 

GCCTCT6CT7TCCA6CSCC6GGCAG6AGG66TCCTA6TT6CCTCCCATCT6CAGA6CTTC 
AlaStrAl aPh»61nArgArgAUGlyGlyV«lLeuVa1Al tSerJMiLeuClnSerPhe 

490 500* 510 520 

CTGGAGGTGTCGTACCGC6TTCTACGCCACCTTGCCCAGCCCTGA 
LauGluValSerTyrArgVtlLeuAraHfsLauAlaGlnPro*" 
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* 3 * 

10 20 30 40 SO 60 

6CACCTACGTATC6CAACTCGAGTCTACCACAGA6CTTCCTTTTAAAAAGCTTAGACCAA 
A1aP ro ThrTyrArgAinS crS€rL«ttPrgC1nS«rPh€t«utcuLy» ScrL eu61u61rt 

70 80 90 100 110 120 

GTGAGGAAGATCCAG&GCGAT6GCGCAGCGCTCCAG6AGAA6CTGTGTGCCACCTACAA6 
Va1ArgLyiIl«GlnG1yAjp6TyAlaAUlauGlnGluLyjL«uCyiA1 aThrTyrLys 

130 140 ISO 160 170 180 

CTGTGCCACCCCGAGGAGCTG6T6CT6CTC6GACACTCTCTGGGCATCCCCTG6GCTCCC 
LcuCysHf sPro61uG1uLeuValL«uL«u61yH1sS«rL«uG1yI1tProTrpA1aPro 

190. 200 210 220 230 240 

CTSA6CA6CT6CCCCAGCCAG6CCCTGCAGCTG6CA6GCT6CTTGAGCCAACTCCATAGC 
LcaSerSerCy$ProSerG1nAl4Lcu61nL«uA1aG1yCysL«uS8rGlnLeuKlsSer 

250 260 ' 270 280 . 290 300 

GGCCTTT7CCTCTACCAGG6GCTCCTGCAGGCCCT6GAAGGGATCTCCCCCGAGTT6GGT 
61yLcuPh«t«uTyrG1nG1yLeuLeo61nA1aLeuG1uG1yI1cSerProG1uLfttfG1y 

310 320 330 340 350 360 

CCCACCTTGGACACACTGCAGCT6GACGTCGCCGACTTT6CCACCACCATCTG6CAGCAG 
ProThrL«uAspThrt.et»61aL«uAspValA1aAipPhBAlaThrThrI leTrpGlnGlo 

370 380 '390 400 410 420 

AT6GAA6AACTG6GAATGGCCCCT6CCCT6CA6CCCACCCAG6GTGCCATGCCGGCCTTC 
M^tGluGloLeuGlyMetAl aProAl «L«vG1 nProThrGI n61yAl aMttProAl aPh« 

430 440 4S0 .460 470 460 

GCCTCTGCTTTCCAGCGCCGGGCAGGAGG6GTCCTAGTTGCCTCCCATCTGCAGAGCTTC 
A1«S«rA1*Phe61nArgArgA1 aGlyfilyValLeuValAlaScrHf si et/G 1 nSerPhe 

490 500 510 S20 

CTGGAGGTGTC6TACCGCGTTCTACGCCACCTTGCCCAGCCCT6A 
LeuGluVa15«rTyrArgV&lLeuArgH1sUeuA1aGlnPro**» 


10 20 30 40 SO 60 

GCACCAACATATC6C6CCTCGA6TCTACCACA6AGCTTCCTTTTAAAAA6CTTA6AGCAA 
A1 *P r o ThrTyrArg AI a 5erSerLcoPro61 oScrPheL«uL«uLy a Ser LeuG 1 uGlo 

70 80 90 100 110 . 120 

*GTGA6GAA6ATCCA66GCGATG6CGCAGCGCTCCAGGAGAAGCTGTGTGCCACCTACAAG 
V«1ArgLysI1«€.1a61yAspGlyAlaA1«L*aG1oG1ttLysLcuCysA1«ThrTyrLys 

130 140 150 160 l/o 180 

CTGT6CCACCCCGAG6A6CTGGT6CTGCTCG6ACACTCTCTGG6CATCCCCT6GGCTCCC 
ttaCy»Hl5ProGluG1uL«uVAlL«uLtuGlyH1sS«rL«oGlyn«ProTrpAl*Pro 

190 200 210 220 230 240 

CTGA6CAGCT6CCCCAGCCAGGCCCTGCAGCTGGCAG6CTGCTT6A6CCAAC7CCATAGC 
L«DS«rS*rCysPro5erG1nAl at«uG1 nLcuAl a6lyCysL«uS«rG1nLeuH1 *S«r 

250 260 270 280 290 300 

GGCCTTTTCCTCTACCAGGGGCTCCTGCAGGCCCTGGAAGGGATCTCCCCCGAGTTGGGT 
G1yt«vPh€LeuTyr6VnG1yLcuL«u61nA1aLeuG1uG1yI1eS«rProG1itLeuG1y 

310 '320 330 • 340 350 360 

CCCACCTTGGACACACT6CAGCTGGACGTCGCCGACTTTGCCACCACCATCT6GCAGCAG 
Pr = pTbrt«uA*pTbrL«oGlnLeuAipV»lAl*A»pPh«A1*TbrThrnaTrpGln61n 

370 380 390 400 410 420 

ATGGAA6AACT6GGAAT6GCCCCTGCCCTGCA6CCCACCCA6GGT6CCATGCCGGCCTTC 
H«tCl»G1uLew61yHetAl aProAl «L«oGl nProThrGI n61yAl aHetProAl aPh* 

430 440 450 460 470 480 

GCC7CT6CTTTCAATCGATC66CA6GAGGGGTCCTA6TTGCCTCCCATCT6CAGA6CTTC 
A1aS»rAlaPh«AioArgS«rAlaGlyGlyV*lL«uralA1«ScrH1 jLeuGInSarPhe 

490 500 510 -520 

CT6GAGGT6TCGTACCGCGTTCTACGCCACCTTGCCCAGCCCT6A 
LauCluYalSerTyrArgValLeuArgHI »L«uAla61nPro*** 
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hG-CSP, hC-CSF CN 
D 2 8 3 * hC-CSF CND28NB] 
hC-CSP (N0 2 8 NM5] ^-fctt-Pna 

«At, »«S*iciiciO, hG-CSP; 
hC-CSP CN D 2 8] . h G — ,C SF CKD 
2 8 N 6] ir-fctfb C-CSP CND28NU5 } 

ft# 9 ^^f KO^hG-CSF CKD2 8N 
8 3 *-fctfh G-CSP CND28KH 5) C 
***Ttt. £ft»tl£^liG-CSF(Dn 1/3C 

UTl^i. ifchG-CSF CN D 2 8 N 8 3 i? 
•fcCfhC-CSF CN 0 2 8 N 1 4 53 C^)^r, 

tt«*©ftjDLfc %©©:*#:/ o * T-if«ttffe 
C«nt^«Cti»«9!Lfc. hG-CSF 
CN D 2 8 N 6 3 C*V>Xtt^ tr *i *X ffl tt© ft Hr 

<p r o - UK) #«fittB***>t*^* 0 
iH^C, ^*©a*Jta4>a3^tt^C2:3&«jW 

£ vcjitj i **ngt* 2*«fflcx 
*2*» t -PA^ftgrAS^v i 
*t* t-PA^^i ^n«mr£^, 

2 *tt t - P AiB^©7^ * 9 
r. I *tt t - P A £ 2 *tt t - P A©7-< y 9 
>»«ltt*tt« L<=»^ t*«t-PA(D$^ 

i (fO (Tite) M- 
(Biocbe.istry) 26 . 338 (1911) 3 . L*:*-? 

i *tt t - p A<o:&*ifettt:*tr«*A&*< 

*<♦ 2*ttt-PAJ:0tnT^4tt^6, 
UKCU«ttfi^24:tta^«t. 

UKllp r o-UKi^tftii. C©*Stt'I 


2-227075 (11) 
HG-CSF CND2 8] 3 

* r - -if s ifnt c o r ft . 

# 1 K*UK<6ftkM*t - P Al?66«^ : 

8jaE<*m*nrt* ft an* ini9 o* 

(UK) *J:tfXH/7 4 )' + (S K) 

*<<6&£<. C *v£©HHi*af *|liltl*Rfc3>©7 * 
r 9 VC#r *«*att**r LTfc*ttt,* a *©*:», 

fcJHftC«*Lfcr? * e y -rvtzitnti < At 

±&*MG>Xmtfi&z. 0. mA*ia)*<£Uft. c 

riii«r^«y-yvattfl:aB? (»-paj 

£ U K©* Steffl8(Itt*T*ft :To $ o 

I *I8UK. -Tttfe-gp ro-UKdl-ayf^ 

2*«5<OUKi:SII*nTLt^ c-r*y* 
(Icfatnoie) £: V + — + * * * •? * *<* 4 ir x* *J 
* • *> « x K9 -CJ.Bial.Cbea. ) 261 . 3486 
<19i6)3 C^T tr-f <Gare«ich)£*** jMP*onell) 

► (Blood) JJ9_ . 769(1987) 3 • C© K 
o >fcr>C*tTftMttHt p ro-UKCi^T 

±*©J: -MC* Cb**ttW»*T* * t — PA* 

£ © y o T - V © f* fl| C Jt 0 5F « a fi IZ g m L 

ffl^rcn^iorof r-^«w»tt©ffl»K:o 
ftfilftettft «. c©J:-)ttttA 

JfiBS Pro-UK(Dt64 B©P h e 
SS^AsniSXCftilL. C©A«ntt«CN 
-^9 3 ^KI3^aOttft-fllALfc«l»e*UK- 
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s if 3 - Kt * d n Att^cf caag p r o - 

UKOl 5 3#BOLe ufll^A s n BiCI 
*o 1 5 5fBtf)Pr aBlfTh rdl 
C ■& C © A • n«*C N -r 9 rr '/ KB£ 

K-S l*JttfUK-S30Ti / MCWtt. * 



2-227075 (1S> 
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pro-UK. UK-S I4f-t2/ 
UK-S3 *tnfna - KtiDN A^GttUt 

ttfr* fife UK-S 1* Jt0>UK-S 3 *ttar 
6. :OJ:^CLT^nfc.p r o - UK. UK 
-S I *J:tfUK-S"3<Ottfflfc«lfcic6, 
UK-SI *JtC*UK-S 3 tt^JRflp r o — U K 

n^;i*»«?«u *»9i©*r$&tea<UKco» 
a- c * c»r % # * tit t> & » 

Tf*4i6, hG-CSP, UK«4^(it-PA 
*3-Kt6DNAiLttt, hG-CSP, 
UK*«^ttt-PA*3-K T6 > * v V + 

ntcDNA, ft^DNA^^»^n& h C- 

* fl*WC(l^1 x 5 V p t P A 7 

t©th-PAcDN A ftt :/ yA< K 
pUK U^^ttpUK l 1 <£>*P<D fc h 
UKcDNA*ffl^«C.ii«'C*«, ptPA?, 

puku puki in. **a«a*c: j; raa 
3cK«?nr^i« pUKUpuxi 1 *<d 

t ► U K c D N A tftM 1 3 7 r -y*JB ffe-JT * 
ft*V-'/-^xyx (didcoiy saqoence) ft 

pUKUpUKU ©ip© t KUK c D N A 
tit h CSc^tt p r o-UK*3-KUt^^ 

tnfnoc dn AOttseMttm 5 

tt<U ptPAUH^gatt e«cherict>it 
coli BtPAT(rB»« 8P-H67)i LT. p UK 1 
fc^ttflSH B»chartcn»» col i 80K1 (FEBIS 8P- 
1463) £ LT, *J:t;pU K 1 1 **t**ttBtt . 
EacbaricHit - coh B0IIKP8R* BP-1484) £ LT, 
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CSP, UK*6^ttt*PAt3-Kr5DNA, 
hG-CSF. UK«6t>ttt-PAt3-Kt 

* ^« d n a <£ *ra» mm t * * - 

SC-CSPc DNAiLtll, h C - C S F 
fc^n*Ci^Tt6^ A^CIipCSP2 

pCSP24>OhG-CSPcDNAIi, Ml 3 
7 r-f^l^f ^ f^+'f • x vx 

(dideoij aequcoce)^ C 1* * A * X > if (J. gess i ng) 

(Saita) 19. 269 (1982) ] C J: 02% 
S«nfc. pC.SF2«fOhG-CSFcDNA 

«*I*5K 1 *fca*f . 

fc ► t-PAcDNA««^ttt h UK c DNA 
t ► t-PA4*l>ttt hUK<-3- 

«j 6 2 * 9 £ 3 Btt;e«K * nr^6, 

UG-CSP; UKfi4t>ttt-PA*3-K 
t6DN A*IB&C7*9 KiLttt, ^BB 

L<tf. *BflrtThG-CSP, UK. 

tt t - p a « c«. iau^ot-f 

flAtf* t r p Av I a cKO^o ^ — 5 — 
0>T«C**DN A*»AT* C£j&<T*. L 

fit*) iMtenKV (ATG) 0>fW<-*£ttffi 
tt. W*.*X6-I Bttica(L/:m i K* 

iurti. *»3B*$eJt om^n^p k y 

P10 (ttHttSB-UOBOOK pTrS33 <»* 

ite. hG-CSF, UK. ««Pltt-PA 
*3-rt* DK A*B«l«5ttTr»^**fiBC 
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M4.lf S V4 OfflWro*-^-, SV4 0 

At*ftCMtt:T** $ Ki LTIi; 
£C£->Ti&&3fl.£ p AGE 103 C*-h£ : 
♦ -^■^•i-r-^-f^^rtx h 0 - (J. Biochca. ) . 
101 , 1307— 1310(1987)3 , pSElPAl-9A 
fpSElPAlSEldhf r I-9A (#* 
m 9 ) ttc?*rft tf fttifi.- 

p AC E I 0 3 »»t^»gtt Escherichia 
coli E AGEl 03 (PERM BP- 1312) 
t LTIBft] 6 2 *F 3 J3 2 3 H ffC» Iff C »5£ * 
nrt>«. **r. ^' fc KoMajtR* (AT 
d b f r fcttfiT *) *£**iS!R^-* - <fc L 
TWt4^5^ X K£ LTtt, *I*tf. p S V 2 
-dhfr (x * * r 7 — (S. Sobrawani)£ 
: * w + * ? — * T > K • -fc ? — • o i/ 

*• 

ST. hG-C S F*«t»h G'-C S F CND 
2 8) (#*ttl 8*13) *tttH««llfia^*'tt* . 
£*:*<Dai*jLt*?'? X i K p A S 2 8 *ajftT 

JI5BCflkLfcJi^CLt, PAS3-3 (# 
I 0) uliApaLI T?«Wt»U ft 

3. 0 IMDDN AR^^^Btfi. ifcPjr?** 
K^AitDcMlu! ft 6. 3 Kbfl> D 

KAimite. — p G f 8 D 2 8 (# 

1 6 *SO * A a t D i X h o I "C W«r«U 
ft 0. 3 Kb© D N Aifr<-HBT*. C.n*3o<D 
OMA«fW-^*SeBC*Ute^ftDN A*T 4 D 
M A 9 *-*C J: t)Jg£>L. pAS28t»4. 

ftC, hG-CSP CM D 2 8 ] tONittfliO 
9 6 HOT J 3 v K»^£ 

S K*3 - K*-****. KpASNS 
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v (Hoi. Cell. Biol.) X- 854(1981) } tt£fd< 

hG-CSF, UK««Ollt-PA(0«fi4( 
Mrt Kif-fctf*ttr 9 3 f JU(fc:K !) -<:r* K 
•t-a — Kt4 DMAi^H — DKA 

NA'J *r-<*ffloT]a#T*— feftfllft*. D N 
AStttffl^Tff OCiJ9«T«4, tt^CIBL-r 

6«46ii^ejS^ T4DNA*?>?-*tffl^ 

ItfiJttfDNAiiyA -*«V«.36fttCi-9 

hG-CSFc DMAt»oy^ i KiLt 
pCSP2*pr'o-UKe DNA^^^s^ 
i riltpUK|*J:tfpUKl i * jb ,~ ? 

*>8«tt**ft8CJ**-*J^T* hG-CSF, *J: 

RfiBCgLyii^CLT, p A S 3 - 3 *■ 
MluI£ApaLI T?flJ*«K ft a 0 RbO D N 
A K pAS2fi*Xho I 
c M 1 u I T?t»«r». ft 6, 5 5 ltb«> D K A *r * 
fft»Tft« 2 K ABfH-^fll 6 HIC* 

It^ADK A*T 4 DN A 9 tf-^CJ; fJtSd 
pASNfi 

atC, hG-CSP (ND28] «N5fe«XO 
* 1 4 5 ♦SOT 1 5 /IttXCN-^ JafKJB 

*ss«ai©frftia(ft*wr iffAh g -c s f * 

9^^^K<-3 - KT r 5 * • K p A 

s n i 4 5 *a&-r* 
p a s n i 4 5 ©ajdui»tt#jlft*Ji*ffl^ 

Xff^m StTIUBBC^ti -5 P C f B D 2 8 
fPvuHiBimHl TttWtaK ftO. 9 4 Cb<D 
ONAl^^flSti. Mi J7r-y^ 

^f-OMl 3mp 1 9HFDNAfSna !i 
B a m H 1 TTflJKflU ft 7. 2 4 IbODNAW** 
WITf*. CUT ^flo2^(DDNAIfi-«- 
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T4DNA V #-*CJLr)U&l,^ p t 1 9 B D 
2 8Cf»fi f c©p t 1 9 B D 2 8 C 

» £tifc7 r-fiO — p t 1 9BD28C 
*#6. RUJI7U)aBK:j*TJ:3lCLT\ Ml 3 
mp I 9RFDNA*H-I ndDiEcoR IT 
OIBJ*, rt7.2ItXDDNAifr<-HBTfi. CO 
1^7. 2 Kb<D DNAfK*i±E"CS^tlfc-*tt! 
pt 1 9 BO 2 8 C*A£L* Ktt«90tft#CF 

7 WBC^Lt^^DN A*T-- a, 
^>-»K-iT4DKA5 XT -if 0 attft 

*nfc ptl9BD28CNl45*9£. 

RCSTCJHC^n^CLTp t 1 9BD2B 
NC N 1 4 5*Bff I iBumHI T*tDirtt. 
«0L8 SJCbODN AKW*««r*. 

K BaflK-ftlD LtUKAlttU fC — S 

*ertr«5r^«*i^»r9^ ? r P s e i u 

J9BC*tfcJ:KlT, pUKl 
2) *Pit liBimHl LfcflU 8 9 0 

bp<DDNAiK-*«Kr*. — 3*. M 1 3 m p 1 8 
RFDMA C-T - ^ * o > { Ttoi.ch-Perroa) 

(6>n) 33 . 103<198S> UPstl 
tBimHItttltfc^ «7. 2 lbtf>DN AW 

K-**»-r&. c<Di^tcLt»bne*DNA 

»M-*T4 DN A 9iT-*fCJ:0tt^lv UK • 
cDNAO-StMl 3 m p 1 
^o-VftLfc*!*** KpUKmpS I 

ft^r. tffiCiOpUKmpS 101*0 
DN A*«MLfcttK 9 1 OKfcifcLfcJ^CL 
T> UK«)16 4fB<DT ty »«l5CN-r 1 

*. tttfeSP o e -164 * A » n CXifcr hit. 
toO^fltDNA S'-GC GG AG A A A A C A 
CCACC-3'iMl 3 m p 1 8 (DDNA USE 
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pCf B 0 2 8 fBanHUBri I ttJKflU 
«3. 2 5 KbQDN AafK"* »T&. CHTft 
2-ocDDN A *T 4DNA9ir- 

VTH^rSiiCJiD, pCfBD28Nl 45 

HUITCDHC^tJi^lCLT, pCf 
BD2 8N I 4 StBanDiBmnH I "CtDBr 
«L3lb(ODNA*K-t-««t«. CHt 
3 Kb© DMAlW^Dd e I 

DNA*o>5-»f - ;uv -Rfrrtoarsc 
wa 2KboDN A»K-*m»r fio 

pAS28*Aa tfliXho I TtiJKaK 19 0. 8 
ICbODN A»frt»»r6, * p S E 1 P A 
ISEldhfr 1-9A 9 > *S ma 

!£XhoIT«fft«»g,7 KbODN AKK-*- 
*Kf S. C -5 UtfffcftO. 2 Kb^ «0. 8 Kb. 
8. 7 ICbO 3 "OfiDDN Alfr^T 4 DNAjtf-f 
re^tfiiiCJ: ?>PASNI4 5*»"5. 

HlttS^O^j£ON A 

5'_GTTTTCCCAGTCACGAC-3' 
trj-f-iLr, pUKnpSiOUftl 
OKAt*»BDNA*M?-tf I . pyy - ' 
KK"CJ:lj2*«PDKACKfllt€iB«i:, 3f 

«ALfc2*ttDNA*P atr&EcoRI 
14 6 0 0 bpODNA»K*<-WBT 
*• UK- c DN A^Iirp UK 1 1 <* 

3) *A a t 0 £ P » t I "StOK Lfefft* ft 
L OKbODN ABfK-*«*T*. UK- 
cDNA03'*«fflCKpn I *4 I- tWALfc 
P UKB 1 0 1 <*#91 1 2)Ui tUiEcoR 
iTfflWLfc*. »2. 9 IbOON A»H-*»»r 
*. COJ:^Cltli;n«3llODNAK)r 
*T4 DNA 9 jer-tf CJtOtt^U. UKA«tt 
u k-s 1*3- kt *ffi**tt:r 5 * * K p U 
K S 1 
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9 1- 

pSElPAlSEldhf r I-9A ( 
9)<-KpnltXhoI TttBff LfctfK ft 8. 8 

ilHi»y7^tKpSElUKpro 1 - I 
A 3) *Xho UBgi nrCIIrl 

UK-S i*3-Kt«pUKS 1 * K p n I £ 
B ? i IfCttB&Lfc*, ttL 1 5 KbODN Alr^ 
*»Mt6 f c©J: -5 C U» 3 9 9(0 

UK-S l*&*U-56***.«:7*9:xi K j> S 
E1UKS 

BUCLTUK-S 3*JB*L-> 2fi«ti.ttr 

KpSEUKS3 *»S Ci^TT* 6. 
Ji£tt«*H&C* 6fi(E<D Aft f± H — fcfcj 

DN AeOM»»*fC-t SMIKSJSiia^O. 1 - 
2 0 uODN A*2-200 atf(&*L<ttl 0 
-40-II) ©Tr is-HCI (pBS. 0 -9. 5 1?* 

ClOaK Tris -HC J (pllT.S) * 1 ■! EDTA] 

fzh co) -tflBJU A£L*:tft* -70t:i 6 -5 r-e 

<D*» 2 @HO«Ls ^Cj^^ttC 

tt«Ci-,TDNA»K**BiDtri3teTJ5fi. 
D N A • ^y^x-f — /u K A E — 3241 

3 < T ► -«5t&*Bi) *«t»T. T<fo-^y 

9 J*T< Ky*^^DNAi^t« 
»*lfrCJt ,T*tflL. «MT** CO 
**$&>fcltl ft »ttS& (electro-elation) i ■» 

DKAIir©fi#S«ll* 2- 2 0 0 «l (If* 
L < f* 1 0 - 4 0 oil) r t s -H C i (pH6. i 

- 9. 5 . If * L < tt P B7. 0 — 8L 0 ) . 2-20 •* 
(If* L < U 5- 1 0.1) OMgCli „ 0. 1 — 
I Oil (ftt L<tt0. 5-2. 0.1) OATP, I 
^•5 Oil (0 * L < I* 5 — I 0 •*) CO *J + ** u 

4 h-A (flTDTTi^P^) 

T4ONA»if-*lrL 0 0 0 *tt*Jflt«« 
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L < ttpB7. O^H), 0 - 2 0 0 elKD N a C i ^ 
2-2 0 ■! ( If * C < tt 5 — 1 0*1) OMffCi. 
**trfiJ5tt*T?-, «5E«*CL I — I 0 0 *tt 

(If * U < ft 1 «©D NACtfUTl^3*tt) 
*£Cr^ 2 0-7 Or (2*fiflCliffl^6t1(a» 
SC£»}Jltt6) CJb'V>X. 1 5»IB- 2 4 f*M 
fT?« SlSOffihrt. ifl* 5 5 - 7 5 t*?5 —30 

*»M1id*t4 c £ c j: sa«. 7*y-*tfctt 1 / 
aeasisffl <t c J: ^ t:/^ d n a sc> 

ft* y * 7* ► a rUr^^DNAtOfJ53(i. 
««fc^LTif o -^r^«ftcac»*fc (£IT. LCT 
tti»CT«) Cxiw-d-r*y>^ - (L. M iealander) 
:Tt5f ^A-/M*^iXM< - (Analytic* 1 
Biochemistry) 98. 305(1973) ] 450ttTiTo 
-xr^ • (£tT\ AFTffiittfir 

*> t-fflPTft5c4^1?#6- COAFTtti 
tt. DNA»«-*AC7J!fo-xyju (0.7 — 

1 -37t (If * C < li 3 — 20C) Tt 5 *>W- 

7 2 **ra (if*L<a2-2oi^aa) ft5. 

«^KCCJ^/C*fci;fciai»X.t*7 v 9x i K 
DNAIi. ^RCJtO 3 -x> ^OJBItSflfete 

Cxx * xjt - 3 -x > (S. ». Cohen) £ : 7* ° 
> —"T 4 * 7 • *7 - *T - ± m 1- ju * TUT* 
< • * 7* - A x V* (Proc. Bail. Acad. Sci.K 
USA. 69, 2110(1972)3 * ~ x © JB 

)Cf£t£& CHanahan : + — ± jt* • 7" • * u + 
*?-"Mf o';-a Mol. 8io|.) 168 . 557 

(1983) ) *«i*T. *»«l=i*AT6, 

e^ssc j: ->t± tfcia^it^itvf i 3 7 r 

-fRFDKAtt, 0&*I<D K 9 V X 7 ' 

29 . 294(1984)3 CJtoX. *ttflB JM I 0 5 tfc 
C'/x-f • > f (J. le«ai«s) £ : >J - v 
(Gene) 33 . 1Q3 (1985)] CHATi, 

41«l4.(*7-9 ^ * K D N A*JiCf ffi^fll^ttM 
L 3 7;-';RP DNA^^oAlfia^^ttDN 
AOItt It. '<-y#-fz.^OTj& Cx-f^ • ^ 
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-.y*-V4f-<A ( H. C. Bi reboin) h ~ X 9 U 4 
rf-T'svY (god sic Acid* Bus. ) 

7.. 1513(1979)3 U£*m^Tfi -5. 

****** M 1 3 7 7 - 5>*£<D — *tt D N A 
<D*ttt*£felcD2r& CPIffl*b : 8 6 ft - tt» 
* P* 29 . 294 (1984)] Ctt-»Tf?3. 

*5fcfflTttfflT *r^>>^ 93rx^u*-^K 

I*. 9X»T*^-f C.t 5ffl*B£fifcffi C S. L. 
8e*tscige<9 :f H^Koy.v^ — ^Tetra- 
hedron Lett.) 22. 1859(1981)] » £ Ji O L. J. 
BcSrie* : R24. 245(1983) ] Ca^, T f 3 4 
V • * fx ^ ^Xtt380A • D N A 
(Applied Biosyatess Inc.* Foster City, CA 
94404 ] frm^-C&ESCT * -i^T * * 
nfc-r* + J'zTflra'Jt^u** F*ft4> ON AK 

K-ta^«i*fifi*cffit>4H^crt, **2 o t* 

20rfOT4+t--fcftti* C50-M Tria-HC* (pH 
7. 6) . lOnl M g C I , , S ■! D T T „ 0. 1 08 
EDTA, CLSol ATP] 5«{2<DTl 

T'lx t K pC f BO 2 8 N 1 4 5) 

•*ffit**C*8»fl9K - I 2MM2 9 4tt (Proc. Natl. 
Acad. Sci. , OSA. 73 , 4174. 1976) *JBK4£tt3 
it* T Ws1 <Ap' aTRU) <Du o- 

-<D«t>*£ p C f B D 2 8 N 1 4 5 *#~T 
B*at/*r. pCfBD28M!4 5 tWti 

9 ? ► — * ^ f 9 * o — Jfc* T>i|.-^ v v Ji> 

e h - jitter ifi+nmnt L-ctt.[iB.ci.(Rh\)»so«* 

> 9 
*-ttcf*U UTIi K.BP0». 

KH>P0«. JlaCi , *aS0, , cT^ * V B , „ IgCi. 
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(D<*»<0 0. 5 ■! ATPCfttoOC 2 0 - 5 0 uCi 
<D tr-"P} ATP (3000 Ci/iwK T ~* - U 
A (Anershas. Arlidgton Heights, H > ^-fl?^ 

r?* 5 KDNA<04ia)lflffi:oi^(i, r 9 

via 7r-^*-m»r^r J f'r^*^-i'-^x> 

^ (dideoxy sequence) tfc C J: o T 2fe 3£"!r 5 « 
*<7* K 4^ lift* £ LT 

# a. 

tr, >;fta^l&±iLT»fflhG-CSF 

flHr«*C J: 5 ff ton*. J6*5~9 0^HlM& 
«fii*4»C»r» bG-CSF*9 K*«sr 

C P. A. 0. larnton £ : BI0/TECBH0L0GT 2_. 800 

(1984) D &ifr>(i-c — J& *0>3&& CPennica et al. 
: * 4 * + - (nature) 301 . 214(1983) ] . ft * 
OI*9<fV??-5 4>:?i£ (* inkier et el. ; >< 

4 9 J o 'J- (Bl0/7BCH«0L0fir) 3.. 990 

(1985) ] tffi^«:iCJ:0, M-hC-CS F 
# M^f K*«m - flISt - «F*4t • *£Tfi £. 

ftic. urtf an g -c s f 

d« 9 K*«v>tt«r»h G-CSP/93'/ 

IftthC-CSP^M^f K4€t»li ft 
hC-CSF/93 fJ\>it* I-*?* K^RSl* 
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CHOJBflt £ i/ - • O^Hl>r«txji . x - - * 

* A f>(6. UrUab I L. A. Cbasia): Proc. 
Iitl. Acid. Set., PSA. 7T , 4216(1980)) 

? KitTpASNB, S£iLtd h f r 
ft LfcC H 0«tt«-ffl^Ttf« h-G - CSF.1!? 

^7^tKpASN 6 y >** tuft 

^tt (f5AA!,77>"r>'ir (Gratia* a 
Van der Bb) : CT a a o f * (Virology) 52 . 546 
(1978)) C-fc 0 d h f r C H O «* C 9 AT * . 
P A S N 6 ^tfT^fcXfelftttttWjCtfG 4 1 8 
i'-tc;a<fr^KJ?lllffl*^t^EM ALPHA 

«ast9(6 At 5 x io 4 — i x lo-fflia/oi^ 

3 0-4 Ot, 2-1 OBM^^t, 

* fc±R<0-fc -5 c lt» ^nfc h G-CSFg 

8-1 2i*OC3H/H e*-y r> * (f>B3K 

CtOtHU tteKlfaat (PBS) * 1 0 fttf &d 
Lfc a — liniaa* fitoeritiil Medina (Plow 
Laboratories, JHT a -M E M«tt £ T) Cfi 


»R!¥ 2-227075 (19) 

llffSh C-C SF/9 3 *s&it* 1 <<f* 

tjn.*.*:^ A F I 0 I* F I 2 i&tt (0± 

7o-*#«H) ^ /J^>3MEM«», JtPJCI 
— 16 4 0 «i6 (J3 ±.B *&£&») .MEM 
ALP H Ai&iftArj: C*C n^O«^iSit&**fflt^ £ 

n&. J8J*ciit£*icjt9 % jr*** t >o. 5 — 5 
■iu fitter Jt ^ <25u/«i> . * »> w 

7> r -»"f ^ > (25**/ a I) . G 4 I 8 (0. 3«/ 

• i) <tirj , iv (o.o i*> tt<sr*««jto*.r 
aar c<oa«i (« 5 x i o .*«.) »fi« 1. s 

■ l*. ^ W o > - ^ — ju (Nylon wool) (feAtt 
X. Sylon Fiber 146-0423 1) #> tzii 1 U 
(0.3 b) CS»L, 5»CO. 
-rtCT3 ?t9 0 AHAta?*-**. At>-C^»6 
37tCjtoaLfctf- MEMJ*tt^-A 9A|raSL. 

:oais^c -m e M«)6-e? — sat* 
flf^<o«ijtcffl»-r «... 

BS£cD£r& C0*abe T. at al.. Cancer 
flesoarch 44* 4503-4506(1986) 3 IC4ICr#tt 

fl-MEM 0.2«U PBS. 0. 4 ■IJS J: CF 2 S 
W«JRLAi*rvr-fu0. 2 •KDAttC ±CfiD2r 
^Tfil« Lfc#«JB|3l ( J X10* fl/al) CD 0, 2 

ai^amrfio :nc4 2 rc«a l^o. e %m 

^ (Oifco. Agar purified I 0560-01) W*^^ 
S ( 1. 0 al) A» l v -e©0. 5 al^ 2 4 ^^^^ 
r -r y V * (NjocHW. t 143982) Clit£ 
( 5 x I 0 • ffl/dish. n«3) 0 SMCOi ^ 
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"* 1 >«*"C 3 0 *anfiBJr** K«bota£©#te 
Ctubota K. .et at.; Hip. Hematology. J. ■ 339 
-344 (1980)3 rxx * ? 2 L, 

#3 a -'-©Rff*fT 5. 

<*tt) its, *ttaex («») 

aooA* Tft^rto 

hC-CSF©B6ftItt, tthG-G 
S F * ? o — >tft(**ffit 1 »fcx>*9'^A - 9 ^ ? 
► Ma; .y;^v^r 7 t^ (EL I SA) 
1= J; -,*C*»* # C©£ *©«*&*£ L 

JH) : 

1 0 T»«*nfc p A S 3 — 3 2 
10 mM trii-HCJ (pHT.S), 7 «H 
MgCi. , 6 mM 2 - yj^r H^y -ju 
UJiy I 5 OmM N a C i ^traartt (J3 T 
•Y- I 5 Offf«' £«£*-*) 2;0;tfC#* 
UW»8*Mlul (^2«tS .; JEtT»«* 

few *©». A p a L I t 5 ***** * £ C 
3 7 t*P I 0»«B^«fl:aj6*ff COR 
£tt**LGT&CJ:9l43L 0 lb© D N A«rfrtt 
0. S B«< Lfc. 

* /tB^5 x t K 2 I 0 mM Tr i i- 
H C i ( p H 7. 5 K 7mM MrCi, , 6 m M 
- jw* Jttf 5 OmM KCi 

t*ta*i <st -k-5 oat**- ^«et 

i) 2 0 jrfCjt^L^ a t 6 (X&l* 

**±u) ± i o ****.. 3 7 rr 2 naamits 

*©*. N a C i 'Adtft* 10 0 mM 


»BB¥ 2-227075 (20) 
hc-csp*;o->«n»ii, 7E#^a>3?tt 

t1£&* i * + >T — • 1 (Cancer 2ei. ). 

46. 4438 (1988) ] C « r 9S L fz h ©*# 

*• t-PAi^(iu K©*steii 7^ 

— I* • T * * -f 8* CGranet I i-Pipernoi Beicb 

- ~r - *t * - ± 7 • iM^'M^^* / f 
-f ^> (J. gip. Med. > 148 . 223(1978)) Ci, 

JUfctf 9 K^hG-CSPtfclltJK-e* 
S*d© arttM*a£~<*. X»W I S 5 wu * 
38?H©# Kft * tMZ£r 9 3 9 -s: 

:T*K*hG-CS F-C26fi»^OX»ei"C, X 

nmmu 

hG-CSFRi*hG-CSF CND283 

(#*«i 8#») *-tt*mi&-e»3tT**rac>© 

tt KpAS'28 ©fij£ (« 5 

M 1 u I 3 7tT?^C2 88 fi ft 

-> COSCftfr £ L G TttC Ji 0 13 6. 3 Kb© 
DNAiH-fftlAftlt. H«XLfc. 

SfC. p C > B D 2 3 (#*« 1 6 #JH) 2 «g 
4-K-5 0 Off* 2 OjtlCS^L, ftllBBt* 

a a t a in&ttmHM) * 1 o *&*-*.. 3 7 

TTT 2 B»BB*HfcKJS<-fT-,fc. *©8K NaCi 

1 0 *tt©X h o I 3 7tT$ *Vc 2 

«<tK«*fTofc. C©J5l58Kdi£ LGTttCi 

— ^ AAffih G -C S F©N jfefl»©T i > R 
T**Thr*Alae % 31§OT * j miT& 

GlytTyrC, S 9 S © T { 7 8ft 7? & 5 P ro 
*A r 8 C«ttT*fc»K. TCODNA^A 
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eaccTssAa«na««uficc 


mt Tcr ac ere err at 


12 3 4 3 8 Oml 
AU ft* Ttr Tyr Arg AU 


CCA OCA AOt TXT CDC COC 


CCTOCrTGTmCCBCOSACCT 


— 5' 
(4W> 


-*tQDNA (4 3«er . 2 91) 

?4 Y * *4 t 'sx? x*Xtt2 8 OA - DN 

m.m*rmi*x&BZLtz* ate. ^^l^dna 

(U-er, 2«) *ifO*?© 2 0 *f 3 * 
5 0 mM Tr i i-HCI (pH7. 5), 10 

OllinM EDTAi'itflmM ATPtH 1 

* K**~* (S»2ttSl : C) 3 0 *tt 

**X.T. 3ttT6 0 5*HM >«*tKlS*fT-, 

±ET»fc, pAS3-3*«(OMU I- 
A p a L I *fr (ft 3. 0 Kb) 0.5^iRr?Aj 
KAXOAatlT-MluI BrM" (J& 6. 3 Kb) 


»ra¥2 T 22707S (21) 

1. 0 jw* J:tf p C f BD 2 8**OA itl- 
X h o I m K* (0. 3 Kb) 0. 1 jc* 2 0 mM T r i ■ 
-HCi (pH7.6) , I OmM MfC/„ 
1 0 mM'JT* X UA Y — Jl*i J: Cf I m M ATP 
<flTC<0«Stt* -T4 0 X 
ittETS) 2 5*C*1*L. CCDS^ 
ttCJiCON A 7 vtr 1 tTa * ji,Jnjt*:. 
C«ja^MCS$CT4DKA!l^-^ 
«*fc» : JEtTR U) 4 0 0 *tt*flQiL, 4 t . 

*»MH B 1 0 1 « C# <> ><- (Bolifir) * : i> 
->(G«ne)_2 .75 (1977) 3 * 3 - x ;/ £ © 
Cxx • XJJ'« 3-x/(S.I.Cohen) £ : :/ o 

• •t^xy^(Proc. Hill. Acad. Sci. ) USA. 

69 . 2110 (1972)3 C £2T. *»l*<D»Kei*tC 

(CJ: 9 i&Jttt flfc C , T y 
^ 1 > (Ap) »tt«*»fc. CO*X*£**x> 


C. Bimboi*) £ ' X 9 \* 4 * 9 • T *s <* K - 9t 
(luclaic Acids Re«. )_7 . 1513 (1979)3 
<J3T. ~f 1 X i KDN A Oltttl C a>2r&£>?ES 
fc*«) CttoTr^X t KDNA***tLfc. 

^x>XttCXQ«4lLt« C©:T?XtK* 
p AS 2 8 (SB 5 53**) /5 x 4 K 

p A S 2 8 *r&VWL±*n H actio rt eh U coli 
BAS2S PEAK BP-2069£ L TIB Id 5 3*9^2 45 

KT**9^r*K (h G~C S F0|flU*> «U 


(bfi-CSPOT t;t) 


i K 

p A S 

2 8. 

i *s 

(Thr) 

A I 

a 

3*3 

(Leu) 

T h 

r 

4 *s 

(Sty) 

. T y 

r _ 

smm 

(Pro) 

A r 

? 

17* S 

(C;*) 

S e 

r 


PAS2 Bya-Kti^H/f K <hG- 
CSP»i»t*:) *^hG-CSF CND2 8) 

hC-CSP CND28) (*** 1 6 *S) 
ON 8#BCDT W KftI C N - > 9 

X < K p A S K 6 <DaJ& (ff 6 E9*J8) : 

*9f I 0 T»*n* pAS3-3 2 Y 
- 1 5 0 flttfr* 2 0«<C*^L, ftUBBJIM 1 u 

I l 0*&*Ju*. 3 7 trr 2 *BJ*!fl:«J5* 
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ft->tz m *<OdK A p . L I * 5 *ttl»JL. 3 Z 
L CTttCJt j5 ft 3. 0 Kb© O K A KK* 

«a 5 ecu, 
jbc^ mr»fcpAS 2 8 2 y - i 5 a 

««I2 0 -tfC*^L. M19»Xho(^Mlu 
i **tH?n I 0 *ttfr*, 3 7 tT2 ^flflfflft 

«&5 5 IbODWAlK*L 0 
— Xfeft I <D p A S 2 
-CSF CKD28J 6 *&CDT 

* ^«7«6A I at A s niCB{*U«* N - ^ 9 

9 -*^«L*: r JKDNA 9 v 
* -*Ctt*rfcC.S n a B 1 W Br SB tt ;&« U -5 J: 
■5C«it3nTl**fc», PJ 9 >* .-J&<ffl*iiS 

-fc oaisr* vi)9»t*e, 


-TKiCICTCIiCiCTICKUAfiCC 
T-UCttTTSrClCCTCCrrGBB 


KM ¥2-227075 (22) 


12 3 4 3 6 fl»f 
All Pro Tto Tyr Art Am 


GCi OCT ACQ TAT OBC AAC 


CST G ttfgm GCS TT6 A6C T 

SMil 


CChtr) 


— 5' 

(OHf| 


-**DNA (4 3«er * 2 « ) ttT^^ K 
AXit 3 8 0 A-D N A6fiS«* 

^ttLtDN A (4 3-er . 29) tt*©:fcO 

£#£>L. T4#»J*^V;i-*K4^--ef3 0 * 

-t£r»rtr pAS3-3i*OMl u| — a p a L 
I mtr <**3. 0 Kb) 01 5 m*± P A S 2 8 £*<D 

Xhoi-MiuriK- miss-tb) t«*4* 

A3 0HOT4 9 ijr-^awttcrtf^L. COS 
#«C±22DNA VVA-^ftl ^3«^ftl4.^. 
C©S^ttCi^C.4 0 0*tt<OT4DNAa« r 


B I 0 I - i > S<D;*fe (ttJg) 

C^OBftKltL, Api?*******:. COJBJt 

N A*r»<| % «BLfc 0 fit?'?* i KDN AO* 

fc. C4>r 9* ( Kip ASN B 

t K p A S N 6 **CaattttBschericb»* coli 

BASN6 PER! BP-207Q* ttflfc 6 3 * 9 £ 2 4 S 

Kt«4!M^fK (hG-CS F«**> ri, 
&»& b C-cs F itt-*£iT©Jt Krt;i 


(bS-CSPOT * y ft) 

-f ? * < Y 

P A S N 6 

i#B (Tbr) 

A 1 a 

3#S (Leu) 

T h r 

4 mm ' ( 61 y) 

T y r 

5»e (Pro) 

Arc 

6*S (All) 

A s n 

17»B (Cjs) 

S e r 


pASM 8 tfi a - Kt4# 9 -t^* K ( h G - 
CSFaitt) *-£«h G-CSP CND28N 

hG-CSF CND2 8] 16 #JB> 

0N*fl8**2K 1 4 5 «g(D7 i ;RS8CN- 

hC-CSF*5 -<r* K*;a - 
^n<KpASNI45 <D*f£ CK 7 (USBi'J: 
^97C2)B1*9U : 

W »B-*»DMA <-*ttpU9B02BC)<D«j&: 
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P C( B 0 2 8 ( I 6 JH) 3«tl 0 

m M Tri«-HC< (pH7. 5 ) , 7 m M 
MgCi, , 6 mM 2->AJ»yM^y-^ 

jfc$Bft] 1 0*tt©BamH i^fllit3 7r 

c©RJS**$ LGTfcCJ: 0* hG-C'SF 
CN D 2 8 3 ©C3fett»#*3 - Kt6«(1.9 4 
CbODN A«r*i- (P v u D - B amH I ISffr) ft 
0. 5/**&^o 

— 35 h Ml 3 7 7 -f'<H-?fi4Ml 3 
mp 1 9 RFDHA ($«ffltt«) 1 «*^»50 

y - o a»* c apaer*sma i 
io*ttfiDJts 3 it. 2 **aa«HfcKJP*fT 

-t<DflK NaCifcfl!* 1 1 0 0 mMICttS J: "5 IC 
NaC/^SlDU ttfSSTSB a m H 1^10* 
ttJ0Jt37r. 2 ^BBfflftSlS* -> fc* COS 

iSKDg&fclctt^-C — *ttp t 1 9 BD2 8 c*s 
USE Lttffl£ Lfc. 

ft»^^ »f *7v?MDMA < Gapped 
Duplex D N A) <Dj&G& : 
M I 3 m p 1 9 R P DN A <*S£Uffl) 3 « 
* t 0 m M TV H-HCI ( p H 7. 5 ) , 
7mM MffC<«. 8mM 2->*^^ 
^ y - ji-t;Jic; 1 0 0 mM N a C i *£-t>-tt» 
ft JJSIT -Y- 1 0 0a»*Vi*ET6) 3 0 
WCS^U tt»tt*E coRIiHindmt- 

tnfni e *titro«DJL. 3 7x:-c28*Mfcft 

KlS**To*=. C(OSiBa^^ L G TfeC J: 0 ft 
7. 2 K bODNAiH- (EcoRI-H i ndffl 
m*) **2-5«*»*t. 

;(Dnip 1 9RFDN A Eh*© E c o R I - 
H i n d OIH- («7. 2 K b) 2 
»5-«ttDKA. p t i 9 B D 2 8 C I 
5 0 m M Tris-HCi (pH7.8) ; UM 
MgCli *> -fctf 6 mM 2->*A^Kx*/ 


Jfffl¥2-22707S (23) 
L G TfelC-t 2 UbCDNAl 

tf- (5mi I - BamHl ft 0- 8 

±.22 "C fcP v u Q— BamH I Bftt* (ft 0. 9* 
lb) 0. 2 * Sma I'B ainHI lK* (« 
7. 2 4Kb) dOSrt^TH 5 0 

4 0 0 •-tt^tDx. 1 2t. 16 *M&^Ki5*:fT 

It's** (Messing)^: 
> V v K " < * y ' 3- ^ *f 4 a <s — (Methods in 
Enzynology) 101 . 20 (1983) ] K8&<^> 
a?**ffl^T*tt(B J Ml 0'5«*H5^'7» 

i|*7 r - i>CD*fc Lfc*!» SB J Ml 0 5 
*gBt*,fcO* K DN AStlftOUt, 

CO R F DM A Cn* ptl9BD28Ci# 
ii) Olitt^BamHI, EcoRI, B g * I 

Era) 2 Tj>ft:«^L. I 0 0 tt6 3HB»« 

tsctciODNAtiet**/:. -tout. 

6 5 tTl 0»nSU 3 7 tT? 4 0 4 t "C 

4 0 5»B8. 1 0 £hitftKt~ T-- ji-SJB 

**t^ b g — c s pae^a^^tt*- 

? X DN AllLCTttCJ: OHUXUfc. 

(c) £j»X*9!9e (ptl99023CSU5 ©SB*) 

I pAS28^3-Kt6hG- 
CSF C N O 2 8 ] ©N***** I 4 5 #9© 
TiV*TP**GI"n*AanK, *f47 8 
<075/»T?*« Ar f <-S« rCBl*L, N — 

* *5 can* trrc^ *©r. scftscii^^A* 
nfc *><oii cn*-JwiBB>* p v u i Ttn»r * c 
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Asa Ser 
t T 

HI 142 143 144 145 146 UT 148 149 ISO 151 

Ala Ur All Pho Gin Arg Ar« All Gly Sly Val 

SCC TCT GCT TTC A AT CSA TCG GCA fiSA GGG 6TC - 3* 
Pfo I 

(33a 

x 3 8 0 A • DN A&&m*mi»*TH -> 

tz. ^*Lfc-*«DN A 1 «*5 OrfOT 4 + 

3 0 *tt*ftutr 3 TtTfl 0 d>B0 9 >K 

0. 1 6. 5 m M Tr i s-HCi < P H 
7. 5 > « B m M MgCii, UM 2 - > 
*rn^>-Ai*J:c;i 0 OmM N a C I 
*tr««* 3 4 Ctt*M^ 6 5 tT?6 O^B, 
<fl?3 0^UttILs 1 *«DN A**-* t ^ 

C<0»*CdATP. dTTP, dCTP. 


»B3¥ 2-227075 (24) 

1. 5 *(4©DN A# 3 > 9 - I - 7 U/ - 
4 0 0 fttOT 4 DN A 9 JQr--tf*tD;U 
4t, 1 6 *HJ©*«fiJe*fTofc. 

ttSM^At'T^BaiiM 1 0 5 * h 9 
7 * * f a > *»iIA7T-^*»fc B 
XAVA? r -i><D*S8rLA:*H« J M 1 0 5-k 

7 r - s> fir -< f • 

fcRFDNAtpt I 9BD28CKI 4 5 <fc ■* 

60 pCf BD28N1 45 & (* 7 <3B 

SO 

M^r^tpt 1 9BD23CN14 5 3 *g 
*5 Q rfCDY - 1 0 08SftCt»M, *1P3»X 

c5B a m h i **n-en i o *ttimA, 3 ?rf 


©O NAJFK- ( B g 1 I - B a m H I **) * 

— p C f B D 2 8 <«:*0I 1 B #91) 2 *c 

BamHitl 0 *ttAUt 3 7 r~C 2 BfrHffiftK 
*©SK WGBU* B ri 1^5 *tt 
IDA. 37tTfSbCm ftBBWftaHtHBJfcf? 
ofc. ClOKM^iJ LC TfcCJ: 0 * »*3. 2 5 
IbODNAifi* (BimHt-Bgi IKK") * 

-tCTrWfc PU9BD28CNUS £*4> 
B c f J - B a m H I K K <« 0. 8 i Kb) 0. 4 « 
ipCfBD28 &*4>B git-BimHIl 

«- («i2 5U) ql 5 *t±T # -*amm 

6 OirfCttJM,. 4 0 0*tt<OT 4 DN A 9 XT- 
I 2 r T 1.6l»WlS^S**^^fc, 
ttfiJ6«*IBt»*fc*B«HB 1 0 1 tt*JBXts 
HU. A p »tt4t*-»fc. ffj&XficlftlftJ: *j r 9 
** KDN A**»Lttra»»«J*C J: 9*** 

iflqo«am«^7?{ kdn 


A * pCf BD28N1 45^^^ 
Ce) pAS N'T 4 5 4>tt& 

p Cf. BD28N145.5 «* * 

5 o tfOY- i o oacac** l. at easts 

B a n m (X&fcta&m i'iCf B a m H I tft 

* i o mttAj^L. 3 7 trr 2 nmm<ti5.is*ft-, 

fc. w©KJ5tt**L GT&CJ: 0*U. 3 Kb<D 
DN AIM" (BanH-BamH ! Brti") 1 *«* 
»fco :<0» L 3 ItbOD N AK* I 5 0 rfO 
Y- 1 0 0ttff«tC(»M. MP3 5t*Dd e I 
<KJ$4$t£&M) * 1 0 3 7tT2»»IVJ 

M ftKJ5<rf? o fc, 7 * ✓ — ju— ^ « o * jt^^p 
atft^*«CJt*»m (aT7*y-^-Mo* 
toW£tt*ZT*) JffXCXx^ y -itttat-CD 

DNA#!I> 9--tf I • -af«"*2 *ttflD 

4. 3 7 r T 1 m BBSlB^ft^fc. B8tTI Oft 
BJft a L D N A # 9 y 9-« | . ;uy-i«-Jt- 
*8§***, x>y-;utt»-CDNA*ia«Lft. 
BtttfcDNAtt, 2 0 rfOK- 5 0 IftftttCtt 
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MIRlAi t I (I^ttMttS) 1 0* 

OSei^ t) LGTfeC-tO«0.2 KbOONAI 
K* COdo I <?«*«) - A a t E KM"] *J <L 1 

JHCHJIfl 1 p A S 2 8 «> 2 2 0 * 

fOK-5 0flfftt:»^L, »WB*A a t H 
(X^«ttH) I0*tt**JU 3 7tT2« 

a 8 lb© DN ABfK* <AatH-X*oI KM*) 

S m • I * 1 0 3 7 ?:-(• 2 ■tRRftttS 

(6*fT^fc. -tO A. NaCi lOflmM 
CttU^CNiCi *&ftrC* tusmx h o 
I*lO*tti*liU 3 7tT5 ^C2S>Wfiftfi 




p A S N 145 

1*@ (Thr) 

Ala 

3*S (Le«) 

Thr 

4 *S (Sly) 

T y r 

5»S (Pro) 

A r g 

I7#B (Cya) 

S « r. 

145«B (61o) 

A i n 

147* S Ur 8 > 

S e r 


pASNl45#a-Kr*#9-*r*K 
(hG-CSF««tt) «£tfthC-CSP 
(ND28N1453 

xmmi. 

hC-CSP CND28] . bG-CSF CN 
D 2 8 M 8 ) „ bC-CSP CKD28N1 4 53 
JfitfhG-CS F<Dtt*aacJ:«&£ : 
UJ p A S 2 8 <:«*r ^ttttHOC J: fib C - . 

CS P CND 2 8 3 6>&C : 


2-227075 (25) 

JCbCDDN AW* (Sm a I-3(ho I « I 

iCOj: fcpCfBD28NH5 
fi*ODd« I (73* «) — A a t DiH" (ft 
OL 2 Kb) «C 1 p A 5 2 8 lb*4>A itl- 
X h o I KM" (»a 8 Kb) »Uj«, pSEIP 
A!SEldMrl-9AA*OSmiI- 
Xh o I mfr <«8.7Kb) Al««3 0rf©T4 
DN A 9 L 4 0 0 *ttOT 4 

DNAJif-^***, 4 1 8 *>Htt^«JS 
*ft-,fco tt£K**«^T*B*HB10l *»* 
JB*fc*t* ApittdfAt, fKJfrStetfettJ:- 
r?:/?* i K4*l8t. MKir*ttKCJ:«ai& 

KDNA, pASNNS *#fc. ^?^iK 
p A S N 1 4 5 *^C»**tteacberichU coli 
BASNL45 FHBi BP-2071£ UBft 6 3*9^24- 

- KT* * 9 K (hG-CSF«mt) tt. 

£»9h G-CS P4ifc-<r0TOi |CT^ 

P A S 2 8 <Ddhfr**C H OHt^<D»Att 9 

PCS1 0«i7.5«NaHCO. «* [7° 
• 9 # 5 * 9 -X (Flow Uborttories) U«3 
l/50I^lDi/:MEM ALPHA«tt (9 
**ft*? JtCfr** f 9 \ - 

(**«««) 5 fllC 1 xlO* H 

<JQT\ LUXtkOf-f * 

Pfc) 3 . 3Tt, COi-f v+*-«-f-C 
Tl BBB*«Lfc. p AS 1 8© I 0« 

*4 5 Q:jrf<D 1 0 ■« 7ri*-HC i <pI7. 5 ) 

**c»*ti. 500 mo 2 8 0 ■* 

KiCi. i. 5-M Nt ,KPO«, 50mM 
HEPES (N-2-tKo + vif*tfw? 
^>-N' - 2- i^>^A7>y|) (pK 

7. t \ **v*m*in*-xia:&Ltz* s ^csc 

KID15M CiC/, 
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^ClB|n««L^dh f r^fCKO 

acasAiL, aiiwo + .^-nfc, pbs 

T8Bt**l, SilOMEMff 

CNaCI 8g/i, KCi 0. 2 8 / i . 
Na.HPO, (**) 1.1 Sg/i, KH.PO. 
0. 2 E / t J Jr^y, 
0.0 296EDTA (if ux'/T^^*) 

3 7 tC 5d»MM y*^-Kfc (PiiT'y 

vai) . a^pcs i^rn • tuv^A 

a») *1 7. 5 9* NaHCO, »dt 

0. 3 */«IEtca J: ^Cflli^MEM ALP 

^ o -r 2 2 fc? < , tOh C 
-CSF CND28) I 0 */lQ-« 

• 2 e * -o co^o — 1 0 Ooi 

OS0«IIMTX**^M£M« (M&mm) 

y 3 V (FaIcoo)3027S ° - •■ 4? F >w 
"C«»L„ J >7^xy I- Cttofc*, PCS 
*Kt^U*:±£J*ja*«fc^ 3Bffl*#L^. 

ca p a s n 6 <-«R*-r*ft*«ciicjt* * c - 

CS P CND2 8N6) ©SfcK : 

P A S N 6*JtCfdhfr*MCHO*|***ffl 

t*r. ir«^fc*i4H«o$iir, hG- 

CSP CKD28N8) 6 

£«>«*»Tr^ o - >fci$a>&£ft*ft fe$> < % 
*<D*«ft«7 j«/iq\»e • 2 BT*-,fc, 
1 0 p al©5ttnIMTXJt*C 
Iffift a (a««tt) <-#C7 7 ^30273 o 

PCS**£L*:Jte«**ffl^ 3 
BlB.*t.Ufc. C(D1 0 0*14) ftfttlXfefl 


?*BS¥ 2-227075 (2B) 
t0a<or^'/a 3 7 r, CO. -f 

-CTT5 Bfl8««U/ta P B3*C 
8C3tft^L> MEM* (igKttjft) ^2DX_r 

BfflfcftLfc. P B S THIS*fc* Lfc*. h 
9r^>AJ5L> 10«1OMEM* (i8^«Ak) 

3 - 7 BM**Lfc., a(StT#/:3o--^ 

► (JEtT, MTXi^ETi) ^^(;lDtl<DM 

/■!C<t * Jt -5 tcaSlOaCDf ^ * f ^ I tfcfC 
5 B^dK-tKiaftfc^mfc^riStt 
3 0fr HiatrtfcMTX» 

c» O-T -f r i" * ^ 3>7^xy K:/X4. 
OhG-CSF CND28] ©^*»*a^cfe 

co p a s n i 4 5 <-«=err &ttttjwia K: Jt « 

hC-CSP [ND28NM5] ©*fc» : 

pASNl 4 5 a d h f r^SCHOfl 
ttttt-JBfT* J:TfiE-*fc^JWi H«<o^wr s 
hC-CSF (ND28NH5) *ifc*T-5 

, ^(D^mmtt 7 a*/ 1 0 "nidi - 

2" b tfi -5 • z. <d 9 o — r 0 oiia> 

5 0nM MTXt^fMEMa (JSfttttt) 
Jfc^t/T r^3^ 3 0 2 7fflo-5 - - # )■ ju 
t*f 3y7M^Ktt-,/;H, FCS 
*tt*LfcJ:Rifttt*fflv>. 3BR0«ILt o 

c<o i 0 0 ■i<D««*iisgae* 5 tjbo*:. 

W. pAS 3-3*«*t«»tt«OCJ:6hC 
-C S F <D£ffi : 

»#« I 0T»^nfcp AS 3 - 3 * «fctF 
d h f r XmC KO.IItttt«A|ot. Jtr*£-H 

ytMiHao^at?, hc-csF^4*t 
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s***>*<. -e<o**«n i o i o *m 

• 2 B C©7 ° - 1 0 0 -l 

(DSOnM MTXtlCMEMff («* A) 

7 rA3 > 3 0 2 7 fio - * - ► 
T** L> 3y7^xvKt£-,t«, PCS 

hG-cs poBiai»Aaa*{t, hc-c 

SF CND 2 8 ] •» hG-CSF C N D 2 8 N 
6 ) isJ;C/h G-CSFCND2 8N14 53 
OrofT-attttihC-CSF CND28 
N03 <DftS:£fcK3a^6r*Xt 

Xafl4ttVt^iBShG-CSP, hG- 
CSF CND 2 8 3 % hG-CSF CND 2 8 
N8) 4ft I' tt hG-CSP CND2 8N 145] 

S 9 ? i K 4* Ci/^'J 

^ft C*tt£ : i?* - * r * ^4 * * * 
* > 9 - (J. Bioctie^ ). 103 . 544(1988) 3 • 
*ff*C*t*Tfc. Sai:CHOIIiaT±«L 
fchG-CSFCttO-^93^ Kig^sata 

'/r>it i ad-ci<z>£ 2 

Lt^fc, * 80>«^fett*8caHn;A&n* 

h G-C S P 6 2 Kl± fT A«©ft© 

cncMtCKonaTiCdnt hg-cs 

F CND283 Ctt^ O-^la'/Kfi^fli 
fi«( 1 ottfrjbfc ©CtB* 2 *f*£oL*: fc<D 
*>***CTO*;L£**l9!Cfc, hG- 
CSF (KD2 3) CK-/!l3'/W-Vi/ 
fi^«tt^tftCHAl/:hG-CS F CND 
2 8 N 6] aJLVh C-CSP C*N D 2 B N 1453 
Tl*. £ *>C£**n*£ h G -C S PC» 1/3 


»Gfl¥ 2-227075 C273 

(LieMti): *>f * V- (B*tur«>_22T .680 
(19T0)3 C«Lfc. 7*3 * < K D K A 

UMLthG-C S FJfjLC^hG — CS 

f cnd28) <m*m i 6 mm) *>&t>*x 

sds-kdt; 9 *T t KY**ac*ttC0t 
Lfc. *ktt*r***»fe (***«**©« 

L1Z'<* - v*« 8CDWC 

a -X«C»Lfc«, fithC-CSF*^- 

X- 1061(1983)3 *ff-5fc*©3ft<«8 C3 

TE^O^tfe C*E#£ 9 
(C*ocer Bos ). 46 , 4438 (1986) 3 C«t>T 

*«©h G-C S FJBft^liCHOBiairt 
iJnihG-CSFU, N *M"£ 0*1 3 3 
*S©T h rHICO-/ 3 3f Kl3^ffl»*n 
a* 1 ^ftJD-r* c £ £*VT t>6» 

h G -C S F CN D 2 * N 1 4 5 3 tZ 
*mTI*i» hG-CSF CN D 2 8 3 

-CSF CND 2 8 KM 4 5 3 <D*^* ffSBr 
€«flO»£ftOit^CJ:0 4 «©* 9 

fcCOafr, O-r 9 3 f Kt8-&fi«»* r 2 * 
ttftlLA: *><D, O 9 3 f K la^rSWtt* 1 
*f, N 9 3 ^ K»^filtt»^ 1 *ftfl0 Lfc 

to* xao~r 9 3^ k Ja^ffl«**< 2 *u 

N-r 9 3 f KlB^Hatt* 1 *fTteUfc*><0 
«(#SLr^6. — hG-C-SP CN D 28 
N 63 C«*** •ffc ttO-*' 9 3 f H»^ffl«* 

/XU. N-r 9 3 f Kt8^9«tt^ftlDLr 
t'«c£K* N-n 3 V KC^flitti* 9 

-<rf k ©te^K a *<oi?r n- 

^Mt-t? (*fe<fc¥X«) etc 
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o 9 A*---** JtCf V r 9 

CD :?B?r--irKifttt4>ttit 

hG-CSF CND28J.HG-CSP CND 
28N63*«fcCniG-CSF CND 2 8 N14S 3 

ff 2B C % 0> £ ft 2d L C * t> <0 * 35 ^ X, *c t > 

T--i?«K**it«Lfc (1 hG-CSP CND 
283 . hG-CSP CND 2 8 N 83 
hG-CSF CNDZ8N145J *** 

r *mm<Dmn±m a 5 o «ico. 5 + 

rs^y Cv/t (Si(M}«t»3 2 

tfchC-CSF CND2 8N6) ©4^. N 

CD***** tTPttV t> <0 J: 0 atStttC -» T 
t't (I8«KJ • bC-CSP CND2BN 
I 4 5 3 0-^93i' Ktt<&S3«* 

* I O-naf K 

J: C/*3X>« WfcC Win Lft: t> ©O 4 9 -< 

* eft 8ttsn • 

««0I4C9-P hG-CSF CND 2 8 


»B3¥ 2-227075 (28) 

0** 1 0. 2 0 . 3 0 . 6 0. 1 20. 180 
dftC6 0rfrt>8AU SDS-IJTM 

*r t *w*$kibm<Di*mm co. 2 5 m 

Tri.-HCi { p H 6l 8 ) » 8 K 9 0 9 Ji* 
««tM^ (SOS) , 4 0W^9*o- 

0. 0 0 <«roA7*;-Ar;t-i * 

ftC«t*ft2 0*#*S DS-*9r7.MT 

C LTW*tt«4:ftfe*fT-»fc. hG 
-CSP CND 2 8 3 , hG-CSF CND 28 
N 6 K hG-CSP CND28N1 453 © 

fc$>©i*»&LtEt , »4>©cit'<T+ j * ► 9 ?'i• 
hG-CSF CND 2 8 3 e*^TttO-r 

n 6 3 *^*rr** &mmm* sai*-*^* ■/ 

J--10 <*9#T&tt) *mt*T 5 0 0 rfC 
*4t -CrO -5 SOI 00 rt*Superoee 

12*?^ (7r A'i'TltB) ( I « x 3 0 

i»LfchG-CSF CN D 2 8 N 6 3 
«Lfc f ^DTf/f 7/- C « % 0. 1 M 
Tr U-HC i (pHU)v 0.2M NtCI, 
imM EDT.A*^«i**ttfLfc. IB 
*tt0. 5»l/«ln TfT-a*:. -tC^.o-T- 

itt<Df?aittt hG-CSF CND 2 8N63 
**C»*<fc h G-C S FftftttttL 7**/»l) 

1.5 ■ 11**:. CO«t 3 5 0nCv lKv 
^-^ (Tweaa) 2 0*3. 5rf4N-f 9 * * ~ 
■* (&<t?X*>tS> (X 2 5 Uo it 1)20 

3 7 t:-e i 7. 5 *BE(**f?fc** n-^ 9 
r 9 a ©*^*> o i *m*.iz h 
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tt 6 0 5 8 tc»« 0 . 3 0 . 1 2 0 . 
2 4 0 . 3 6 0 4»*C I 0 *Ti*t >7 H > 

- J: OhG-CS FgfetfflS 
Lfc„ 8 WHC^ro- H*<D?Stt 

37trit5 *uftaa<Dtis&i*. « 

4 8. I * % 3 > h a - 
6 6.8 KTftn fc» 
SB 8 WHC* Lfc Ji -5 K-^*9n^K|e 

^awiaofrnDLfc h g-c s p cndz bn 

»*P 9 t I £ B a m H I t**tlfn 1 0 J* 
ttrottiiL. 3 7 2 *W*HfcEJS**?ofc. 

Tl*7. 2 IbOON Ai^^lHU. 

COiUlTHenfcpUK 1 890 
bp©DN AKH-tM I 3 ui p 1 8RPfi*©« 
7. 2 KbtDDN A***i£S2 0rf<OT 4 9 tr- 
*«»*C**>L; 3 0 0 $tt<DT 4 DNA 9 
4 m 8*M»^RJS*f?-» 

8C C*. C> (ITeMiaf) 

> V y K * -C > • x y-T-f * o S>^~ (Method* 
io B.iyoloty) 101 .20(1983) ] C«l\ ±Id 

H«**«fc>r*»a J Mt os mva 
^r, fifiio^tt CJtex*3 com 
**** »i**6ua77-i'DMAfig 

ABCt&C UT, 2*tt7 7 -i'DNA*0 


2-227075 <2fl) 

8] (u > h a - n.) lin«tt^M$Lt&G 
-CSPCND2 8N83 (N-^***--* 
ft*) XtJfcftCJf LtSe«T4*CtAfW« 

UK-S i KpSEIUKSI 

- I dOiBjfc : 

W flF9l*«DNA ( I *«B P U Km p S 1 ) 
<0*£ : 

y - i o o a*«ic*^L. araw* p > t i 

3 7tT?2 HM*<fcJEl6*fT-* fc. 8 5 t, 
1 O^nojftAftt. AFTtfe C^****- 
* X (Bto7flchititiuei>2_ . 68-67(1984) ) 
fc*T 8 9 0 bp© P s t I - B a m H E DNA 

— Ml 3^r-f'<^y--r*-5Ml 3 
mp 1 8 R F DNA (^ffiftfett) ft 1 

ii30rftf)Y-ioo aarttc*^ l, aflua 

ttLfc. w02*«7r-fDIfA (pUKm 

(9 9 B*SO • 

C2) * Q zfx ^l/tf Ktffl^fcUK - cDN 
A^O*«Oi*A: 

(A) XMAIS^DN A©aH£ 9 >tft : 
UK(D1 54l§OTt / KSIP h © * 
A • nCRi, 8tfl*ttteLfeUKI**<* (C 
©UK»«(**jaT. UK-S 1 t«£tfi) 
*«iftr*fc«!». 1 7 4lS<D^a2DNA 
5'-GG6GA6AAAACACCACC -3'*T^**K->* 

4 # >X7>i*X*fc3 8 0 A • DNA^tfB^ffl 

*ccoj:iCLt»4nfc6ttONAZ s e 

□ * jw (ptolei) * 1 0 jrftD 5 0 mM Trli 
-KCi (pH7.6) , 10 mM M« C J • „. 

5 mM DTT. 1 ImM - £DTA« 0. 5 ■« 
AT P <-A'C , itft4 , "C, 5*tt4DT4=DNA + 

(^cafflHtt) 37tT?30» 
RBei6*tt'«C£CJ:0. 5'3fe«J6* 9 vRfls U 
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(B) 2i(0t!rf)i;utf K-yM7- 

6. 5 (W2«ODNAt*t') iUCl 0 
»«*©** y 9-*0«* C 5 0 0 mM 
Tr is-HCi ( P H 7. 8 > ^ 7 OmM 
Mf Cii, BOmM 2 - > ~f h x 9 / 
-jv, 0.2 5mM d ATP, 0. 2 5 m M 
dCTP, 125mM dGTPif-fctfO. 2 5 

HAffl^fiD N A 2 jrf (15 t^nt^) *fi^ 
Ufc*a*6 5tC5ftlffl, 5 5 TTIC 5 #KJ. 
3 7tC| 0 25tCl 0 4»WJ*K L/i 

*, 3Jpyte©*MDNA*9y 1 
W - (Xleno.) Wift (£1T. * 

i/y -■f^iftcr «) 2 5 r-e 3 o 

© i o &sat©* u> 5-^a»*iti. 5 


»GH¥ 2-227075 (30) 

«) 8 rffr 3 *tt©^ U7 -WW**!*.* 3 7 

t.-e i o 2 5 tT 4 o diisaed^tti. 

1 0 mtf ATP^2^i 3 0 0 *tt<OT 4 D 

m a 7 jet--****., l i rir i 8 i»(Btt^R 

JS*fTofc. C©fi«*C*t Lt„ 7 * / -iU 

jtttht * o a *a Afiai*fr x^y- 
^«t«C J: -,T ON ARK-*0iR Lfc* COD 

KAt^iia Ojrf©Y-i o oa**c* 

1 2 *tt©E c o R I i I 2 *ttOP s t 
I***.. 3 7 trt? 2 i*Mffifl:KiS*-fT-*fc. 

est, i o aratDifeaatiu a f t&^^o- 

Tft ff.O 0 b P <DP s t I — E c o R I 

3t»6*ifcRUKl KD 
NAW3«f 3 0 rf© Y- 5 0tt»«l=»*L. 
1 0 *tt© A a t 0 <***t*MHM) <h 8 *tt 
OP m t I 37tT? 2 BfrlHJimfcfilS* 

ft^/t. est, ro»ra<D*&aflK aft 


ift*J9VTf) 1. 0 lb© A a t n - P a t i mw 
*«MLfc» SfC**6* I 2 -e»*n*:p UK 
B 1 0 KDN A* ft 3 3 0 jrf©Y 

-5 0flffftCff^U lOlttOAatDi 
lDltt(OEcoRI«tit, 37tT?2*>W 

(ft* A P T£*ffjl^ 1*2. 9 Kb(D A a t H - 
E c o ft I *tt-*««L*. 

cOJ:Ult»SnfcpUKl 1 a*© 
a a tn-Pit i mxr (»ao5«) & 

pUKBI 0 1 & A© A itl-EcoRIK 
«• («0.1 «> ^KA^SAltn 8 0 0 bp© 
Pa t I — £ c p R I KK*&* 2 0«|(DT(9 
tf-Y«i«CI^L, 3 0 0 1I4OT4 DN 

a n #-**!nJL^ 4 r-e i 8 *mm&R&* 

T, **«C 6 0 D S F 8 «fc C^o'/-fO 
•tUyx (Proc. Rati. Acid. Sci.)0SA 72 . 


3416(1975)3 *«mfclfc A pBtt«t*»fc. 
C ©**«**>* a a--«-f 79/>f*- 
f * >tt*ffl^T\ XA9Ai94«DKA (i 
«) ©mt^PTttUiaiLfc^o 

© UK-SI Iftm^ 9 x * K pS'E .1 U K S 
1 - 1 d©tt£ : 
»#« 9 ~e» $tlfcpSBlPAlSBldhfrl-9A r 
KDNA»2m«3 0*<DY-0a»tt 
C**l>. I 0 *tt©K p n I *fl0*.. 37t 

IM NiCUlO *tt©X h o t *SaX_. 
3^C3 7tTH»IBflftfi«tf?-3/:. 6 5 
t 0£H©**3*. APTtt*ffl^T« 
8. 6 lb© D N AIK'^im Lfc. * pSfitlU 
prol-U ^9Xi K D N Art 3 3 0 *f © Y 
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— 10 0 a**E»* L. 1 2 *tt© B g I a 
il 2*ttOXho If&i, 3 TfC2^B 
m<t8L!5*fT-3te* 6 sr. 104frH<D»*iI 
ft* AFTSKiB^TUOL? SKbODff AKK* 
*«»Lfc. -2N ±"C» ^nfc pUKS I 
9^5 KDNA«3n^3 0/HOYr 0 tt»* 
C**L. 1 5 IttOK p n I *ftut, 37t 

B5t, 1 0 5>fi8©a*J3tiK AFTfe^fllP 
rttl-l 5 KbCDN ABrK-**tt 

COi -5 C LT^SnfepSBlPAISeidhfr 1-9A 
&&<D»)g, 8 JbODN AWfr <*J0. 1 «> . 
pSeitlfprol-U **COI^0. 7 5 Kb© D K A KM* 
(DaO 2 «c> , *J:C* p U K S 1 a*<Dl& 
1. I 5 KbODN AWK- <«0. 0 2 as) *£S 

2 0tfOT4 9 *r--« , a*ttc**c. 10 0 

*tt©'T 4 DN A >j fcut^ 4 t T? 1 8 

5 «ic i x i o •ttifr/aircxs * -3 ca*&* 

tt«L (*S CUSS 6 c.O-T'-f * A **/8 
Lfc : L UXttfl L UXttO 

* ) * 3 7 r, co.-f * 

4*^-^-CTl BB8*tLfc. -^i, PS 
EtUKSl-ld DNA 1 O^HO 
*<D10mM Trfts-KC* < p H 7. 5 > 
*«C»j)IU :0*|C 5 0 0 tf0 2 8 OmM 
NaCK 1.5mM N • »H PO,; 5 OmM 
HE PES (N-2-t fo + '/if Mf-<? 
fv-N' - >x^7# vt) (pH 

7.1) **C***IIJ*Tffi£> L/=. **C50 
jtf<02.5M CiCJ, *«*ttJX.T«^L. 
I«T5^M»iLt. wODKA**4fcIt, 
«ttftt«lt(>MEMa <*3ft«tt) 1 0 

CHO«C*BtoL. 8*IBM s'****- ► L*. 
PBSTBO^ftltL; 5tl<f)MEMa (*3 


2-227075 (31) 
*»QPMM2 9 4 <fc*&K6t*L« A o» 

n a. P s£ iuks i - u^iiit, ^ra 
pSEiuksi-n ttettowa^^rr 

Ci^rtBU (mi 1H#30 . 

^ni kpseiuksi-n -t^ea 

Escherichia col i E UK SI- Id PERM BP- 

2072i LriHIO 8 3 * 9 2 4 B{*Tr«X#K: 
Sft LT* So 
551% 917. 

UK-S 1 * J: & p r o-UK#Mrf K 
OJtttftttttc J: : 

0) pSElUKSl-1 d*«mCHO 

nnm 6t»&nfcpSEiuKsi-u 

<Dd h f r fcfflC HOtt^O«Xtt 9 ^ 
is* A&C* CTft^fc. Tfc*>^, FCS 1/10 
»:*fiCf7. 5*N a H CO,** (Plow Laboratories 

PBSCKaCI flff/i,KCi 0. 2 * / £ . 
N a .IfP 0«(tt;fc) I. 1 5 »//'» KH-iPO'i 
H2g/i) T?ft* L, 0.0SMMr^>> 
C2«EDTA (xf 1/Vi-Tiy0»8) * 

3 «HcJdjU *a<Dtttt*BK>*-.*. 
3TtC5»W-f >*A^-hLfc (VtJT*^ 
vM) t WPCS (fya - t?xy** 
*t»> * 1 -0 96V7. 5 9tfN a HCO, 

S* G 4 I 8 1*7 3 • * 9 x >9 ;Hfc»> * 
0. 3 ai/alCtt« Jt -5 CftJifcM E M a 
*») *tD*TJ: < »8a*S« L , IS1 0 cd 
Of a 7'/*t«V\'3'7t, Cd -< » 
-CT 5 BfHJ**Lfc. PBStrratt 
<-at*U, MEMcr Off?**) *toX.T5B 
HMUfc. H9oanf IT. «ecSBU 
**LA=. P B S T!«ia*tt#U*:?*, KHr 
f vftJSL, 1 DflOMEMo 

«ttaa«>iin u, as e c©r « ▼ * » * 

AH*. 3 7t, COi^f v - CT 3 
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1 OilOMEMa (1R«J«) ^ffl^taiai 

at 5 x i o 4 /«ictx*-t -5 caca i door 

* ▼ ♦> * i ttcttJLax,*:. 5b^ac±c« 

*x > )■ tCtt** T*« 5ilflD5 0 nM 

MTX^H^MEMa C£1*L* 
1 B U K - S 1 CDS ft* 7 ^ n 
V-^W-h-Tyfc-ftt (Gfii»ll i-Ptperno 
£ Reich : f 7* • jl ^ * ^< ■ y y 

y iv • y r-f VXJ. Eip. Med. )_U8. 233(1978) ) 
tffl^TB^fc. -tOISJU *o-yfc|2©« 

O50nM MTXUCMEMa 

T -^3 v (Pilcon) 3027fi» — 5— - 

nana. - 

S 1 <D ► o v^^C*tr*tf**©tttSt : 

(1) pro-UKtUK-Sl ©CHOIBfiiS 

mm*z<t>mm •- 

X»«7T?»fcX«SS©P ro-UK*i^ 
tt«»ftaDffltf*UK-S I tAtT4*t« 
«ttttlfn 1 0 OaICttLTO.0 5«7-f 
-V <T««o)8 OUOSKNaK. 
5 0 mM ? ^SS«tt(pH 7. 5 ) CflTP B S 
-T At<tl "C^flB-ffcLte $ m\<t> *J > 9 (Zn) 

► -*7-r o — * (Sepharose) C7t 
iW-r^T • f + *t (Pbar.acU Fioa 

Ch«.ictU)Sn %&2D L « 4tT!RWaia 
*»*C«^Lfc. COSa**"* * 9 » K 
(8io (•d)ttfi©x3/ A^i k Coi6/: f 

1 0 %n/m\T?* + -> £ 5 0 mM-f * ^V- 

* <i«id«iole)*#CP B S -T A*C»tt*fT 


»B1¥ 2-227075 (82) 

PCS«-»4LA r0XIU<ilT7of <-* ' 

3 B8Btt« L/i. CCD 1 0 Oal<D*&«* 
(**-«§! 8 T?flt'*=. 

G9 pSElUKprcl-1 A^fflj^ftfito 
tt0ttC J: 4 p r o-UK*» -<rt KOII : 

1 3 r»^nfcft«itt:^?^ t K 
pSEIUKpro l-l AtpSV2-dh f r 

*jtcFd h r r xmc h o»is***«^-c. ± 

pro -UK*4 

&tt*ftfc«<x tOp r o-UKOifiHi 
3 «/ 1 0 'WIS • BT«^fc/CO; o - > 

1 0 0«1<O.S 0 nM MTX^CMEM 
<r y ^ J V 3 0 2 7 fio 

- 5 - • sK V 3>7MVfC<£ 
-3fc». F C S *tt£ Lfc 1 0 KIO/alT 

* ^ > (~< - * >jfiT- • T>AUtt) *4r<7 
±e«tt^-ffi(.^ 3 BB5**Lt, CO 100 

• 7*b-h • 77t-f ttCiO^ o + t-ifl 

6X<D***a-t. * * + *--*xex**e 

W^**a6fco CO»*CttLt, PBS-T 
AT?*«*tL*i 5 BIOS P-*7rr-r** 
(Sephsdai) C50 C7 y iU-tr fi^T • *J + *< >tt 
&&ti <Phar«ac»* Pi«c Cheaical»)S33 *«2D 

-it • « -) tC«*LA:« A 1 ±*r I 0 -< t K 
»«CPBS-TAT?ft*Lfcflk, 3"-<» K* 
«<D 5 0 0 mM N a C i **CFB S -T A 

ftC^ «SlCC©«ii5«CtfLT. PBS- 
TAT?ifl!Lfc lal<D-< >1f S 4^ > <Ben«iaid ine) 

— ^7/ o — x (Siphir.ois) 6 B < 7" r 

T • '<>tt£&&a> *BftlL* 4tti 
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Ctt. l*»«3C«flpro-UKi56l^l 

*«©uk-s i*«iinri^. 

UK-S Kt5^ffl« 
*#4*iD LTt^* C £ rtU SDS-#9T? 5 
iWT i KY**«*kll-*ffl^T3eAS P r o - 
UK^UK-S 1 ^HHfLfci AC. UK-S 
I ©**3e«ffl p r o-UKXO 
#C*C£. *J:tf*«fi pro-UKiUK- 

s i *N-r 9 * *-*t? tears ciciu, 

CO »»L*i^«a pro-UKiiJtyUK- 
S 1 © Y o I- ; 

- S 1 7 ^9y-yu-^ • T 

v -fc-f ^/fl^TO o*^---^Stt t I, T 1000 
IO/al£ t£ £ J: -5 C3D0mM K a C i * * 
tPBS-TAr*RLfc, C©*f?«2 I 6 
tfC2 4*Mfc h • I- « ;/ 3 6 *8Sfia 

3 7 tC»flL/t. t F * l-oytryiiv^-T 

1 2 • C©IS*(±UK - S 1 ©IS* Y 

*£C. CO|fi«^asr6tt!), S-2444 
Ti Y V-T 4 v 9 (nidoljtic) Stt©«£* 

C0.5M Trii-HCI (pH7.4), 
0.38M NaCi. 0.1*6 TweenSO.] 
r 5 O*l?ltb05 OjrfC. i 0/iMt f • 
^?3C * V (PUe.iD)-t 5 OvlDi, 3 7tT 
3 0 #BB«IS t ► >tt-«^ 

C. »attIfS- 2 4 4 4 C 1. 2 mM ; * tr 
(Xitti »itr«> ^50 jljSao * £ 

C3 7tt9 0^WKJ5$*fctt^ 4 0 5 nm 
©fc*A*«JEL. TiMfo 

911 3«IC*LtJ:H, UK-S 1 ti^JR 
fipro-UKCit^ ►ovtr>C»T*« 


**ra¥ 2-227075 C33; 
(Stt«*mtl©fe©*Ja^£:. tfc, fc ► • h 

0 y tr^tt 2 9 8 I UOha>tryc«Lt 

t o o I uoT^of - y^fiii, 3?rr — 

SoLfctft. 15. 30. 60. i20&tftC 

tT >©*3H (Throaatop • Aaericao Diaca«tica 
ttffl) *9**jL. EC*** * ^ 

±LT>a>^;'*isaDLTLW,t<^fc©*3 7 

CTfilflU. ■ 

StlC, 2 2. S z**S D S - * 1 T >r *J 

;t7i Ky /w^atkJBr Cu^ 1 (Liea«li): * 
* •< + + - (Nature) 227 . 680(1970) 3 Cttt 
fictciO, I *«©$«**--* 
*<2*:actt- 3 fc^ir'5^«si-c^o 

^i&fflp r o - UKClt^TUK-S 1 <D^iJ< 
*&#19- 

XJRffl p r o - U K £ SttmfDSSOEtt U K - 
S 1 ©U fito fffiS : 
CO **«t£A (lofa.ion) CJ:*35tt: 

ife*4 — 6 ^^©tttr-r^it^ <«c«5.5 — 

1 1. 5 kf ) *Jg't*fc« 3 9 «e/kg©-< ^ ^ '*;u 

0)©2ffi£-ff»fc3e*ffl p r o -UK*J:£?ett 

ffftiSdEifeUK-s i o 3 0»M 

( 2 0 0 0 U/kr/A) ftHfiAU 
<0#> . fi^Mte* IS. 30. 45. 60, 
9 0 #©#l*Aciri*T;teOI&RX0 ttfcLfc. 

s a l tz mm u £H 3 c a^axa u r tn« 

?■©«***?-,*:• -toe*. «0l^&lfltftt 

UK-SI KXf&SS. p r o — UK£p]fllCti<h 

r>t (K4 SB K) • 0 o --tfc 
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«ie«c.fc xmsiv r o -u 

ttfiDSttitUK-S 1 ©ltl*4>«*<D««*fT 
•sfciC^* 3EiRS pro -UKOfttt*^^ 
1 2. 0»T«-,fc©C«L, m 

*Ottt*««- «*M*»TB5« (AUG) 

co^T(±tt*mans*»u k - s ioauc 

l**j«S p ro-UKOA(J C<DJG3. 5 

C3*8 ft- (A) #H3 . 
£2) (bolM)lft^K: Jt £f?fft : 

flttKoitax c»a 4. 6 - i x o kg) *jat> 
s ac^/tntstfi l *«c*3 fat 

fiS (ft la) CDtttt*e*LTJfe%tDtttM*a 
»fftO, 1 0 0 0 U »» o > tT 

tt«4lStf»UK — S 1 T(i 4 8. 1 

* ©A aCli3tJK8 p r o - U 6 »T 

C5C8 ft- <B) *5U o 

T*~cT©*B©**A*l*. £*S9«C . 
3.8%M>«! **jQq *.**>©* 3 0 0 0 0 

a $ y -r y*JEJ8fli»c»*«*«a:i2.5 

iiMOPPACK (0-pbooyl a Uay 1-L-pr o t y 1 
-L-argioin* cb 1 oroso thy 1 ketaoe,CALBIOCBBK* ^ 
lat«86042< BoecbiO*. 4 7 9 J - V 

9 *-vrt7 4.f- 

A U 5 I 0 *BCr*fc. KStt <* 
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TJfSI^ 2-227075 (34) 

1 *M <l-~L5*ra) BtKL. 
C *t£^;i±**l* Lfco ^fefip r a - UK 
*r J:t?«a{tftifitf*U K-S l (O.S«c/kv) 
tt 3 »H<OAig0ttt fi^tt (04*) . & 
*Mtett 15. 30. 45. SO. 9 0 * 120 

9ij=ohti&h*©w waa<is» ^na^-,fc<o 
c*tL. aamaiHtf wu k - s 

pro -U K Tfi3r^*#*H^©3{4rt:ttft 
2*lL£ri*:<Z>CSW L . »ttftftiaff»UK-S 

^ ©?Sttfl:fitt»Sn<X;&*-,rt: <1K4 6H#«) . 

ftipfi«»UK-s 1 ©*i*<p**©fii:£*-rT 

©2d 3 0. 3 »T?*-,fc«5C:Jf L. « 

*©A L P*- * ? -H*<"tnfnm\ 

3e&fip r o - U K ii J: *tttoStt»U K 
- S 1 <Ofil4'*«W 

(A> »tt£A ^**> 



Tl/2(»iD) 

AtlCUc * «tn/af ) 

p r o -UK 
U K — S I 

12. 0± 1.9 
24. 2± 10.0 

60. 2 ±13. 4 
214 ±5T. 6 

(B) aifts 

<M*> 



Tl/2<-in) 

AOCUg • aio/trf) 

p r o -U K 
OK-S'l 

30. 3 ±8. 9 
48. l '±2. 0 

98. 8 ±33. 1 
555 ± 118 

xmni o. 
«ttKaintf»uK - s 

3 *a - KT & latft 


iruiKpUKS3 coma. : 


x**s©e>- (c> r»*ntpUKs 1 

KDNA«2 m*3 MPY- 10 0 
a**C**L, I 6 fttOC f r I £ 1 0 * 
tt?H i n d Dr.***., 3 7 r 2 * Bffi ftff 
C*ftr»*:. 6 5 r % i o £»n©*ftaflK 

ATP«*ffl^T«l 7 5 KfaODN A 
MLfc. -3? x #**I2 0 -C**nfc p h P A 
2^5^tKDNA«2 3 0 *f © Y-100 

tt©E c o R J *flnA* * 7 tTf 2 *BflaHtfi 
iS^fr^fc. 8 5r. 1 0£>n<D*4&9«K A 
TPtttfll>T«a 4 Kb©D N A L 
fc„ TE2 «<D£fi£DN A (4 3*«£ 4 3 J* 

CFS'jfe*© 9 v**t*f?-,fc„ 

5'-66C CM AA6 ACT ATT CEA ACS CGT TTT AAG ATT ATT G€G EGA &- 3' 
3*- TT TTC TfiA TAA <£T TGC 6CA AAA TTC TAA TAA CCC CCT CTT AA-5' 
C©Jt <5 C Ltf Ztlfz pUKSl &*©* 
0. 7 S lb<DDNAKK- (»0.1 4 ) . p h P A 
2e&*©*& 4Ib®ONAKK- (ftO. 1 m) . 

2B*U3Mtfi&*ff «^T1. 5«<(02M 

N a G J & I 0 *ttOX h o [ 3 5 C 

3 7 r-e i i»Bnai<fc«c*f?-,fc 0 gst, io 
»iar©s*jjaau a FTttt«i»T«8. a Kb© 

DNAi^fttLfc. PSE1UK 
prol-lA^MtKDNA»3 jw* 3 0 
*CDY - 1 0 0 Si«C*M, J 2 JUtt© 
BglDt l2*tt4)Xho It/DJt, 3 7r 
T2 *BBdHfc««*ff-»fei 6 5 t, 1 0 &R) 
©**«** A PTtt^ffl^Tfia 7 5 Kb© 

pUKS 3 m * KDN Att3«^3 0 At© 

an** 3 7 t-cr 2 *»aaflfntK£*ff »t> 

Tl. 5*©2M KiCIM 2$tt(DBgi 
D 3^C3 ? t"C I •»Wfflfl:Hl5«-fT 

6 5t, 10 £»n©fe«9ttv A F T fit 
*fflfc>T*3Ll 5 lb©D N A ^fc. 
d©* 3 C LT»*nfcpSBlPAlS8ldbrrl-9Ae& 
*©**8. 5 CbODNAIK* (ttO. I *) , 
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»ffl,¥ 2-227075 <35) 

fcT 3 *^fo) «-£S2 0 *<©T 4 
fr*C***L^ 3 0 0 tttOT 4 9 

■ MM 2 9 4**«Jt*cfcL, Apffft 

i©**^**** r 9 X t KONA«H 

ft^tfrt** L e u I 5 3 

~A an^ProlSS— Thr (DttSI^ 
KONa*pUKS3 L/S 

(»4 iHti) , *»!>nr»$n*=u k - s 

30TU Ifi^KTftC^t. 

xna i l 

UK-S3 ft 3^ 9 KpSEUKS 3<D 

• 9 Ttt*n*IpSeiPAlSEldhfrl-gA:r ? 
^iKDNA«2 «<• 3 0 *<OY - 0 *««C 
L. I 0 *tit©K p n I «ttJt< 3 7 X. T 

pSElUKprol-r A & *©** 0. 7 5 Kb 
©DNAWW <**0. 0 2 **) . *SXO p U K S 
3'**©«| 1- 1 5 Kb© DNAIffr (ft 0. 0 2 ac) 

**iz c*i<DT 4 g*r--*tt*ttfc:** 

1 0 0 *tt©T 4 DM A 9 *T - V * fti * , 4t 

T\ *|»BBMM 2 9 4 t**«Kl£& L, Apfi 
w©JB*fc|*«Ja&*£ r ? x t K D 
NA. p S E UK S 3**ttL* ttfiBBXttft 
CJt**ift*«*f?-,fc£;LJ!, % PSEUS3 

naw©«a**r*ci*«igLfc <*4 8 

B#H) . 

*5 X * KpSEUKSS BRGBt* 
ttBscbericbii coli BSB0JCS3 (PERM BP-2478) 
ittl 9 8 9 $8fll5 Bfttilfcrr 

12. • 

P S E UK S 3*fil.*tfi!i1iattlCJifi 
U K — S 3 # 9 K©*fe« : 


nmm i 1 ?»*n*:i&tft4.tt:r?x t k 

pSEUKS 3*-ttfd h f r feflCKOMKi 

uk-s 3 t-scr «aejft*»*:. clo*-c 

* o - VI 3 <OSl£^tt>S< . t'OU K -S 
3®4filli3u/l o*wia - B? 
CO^o-v*, I OO^OSOnM MTX 
i^CMEMcr <3Ktttt) *-*C7 7*,3V 
3 0 2 Tflo.^ - . Jt>TH6n 3 V7 

IIU/rf7rof-y (^-9 y^T- 

xmm i a 

XJt « 8 -0}iR»CLTCHOafl««* 
^^»»friDBtt»U K - S 3^iBLfc. « 

fc ► t-PAcDN A*a-fe^ 9 * i V ptPA 7 
0) 0ctroit562Hia J: 0 O 4t 9 (A) RNAOflfi: 

T vtorr -nut i * * ±m + * 

<C*thil#) $ :f -(-xjti-f (DNA) 2.. 
329(1983) ] C«V>* * 9 <A> *«"r&8!M 
*TEOri < fltttt. ' 

t > **3BT>0etroU562 C t* - 9 - V > • 
7) ~ * T 4 • S>» - T (Petersoa, W. 0.. Jr.) 
^ : y o V -r y • # r • : v -t -C T 

• T > K * > -T 4 *s y (Proe. Soc. Bip. Biol. 
Med.) 136 . UBTUSnn 10«ff<HfrJElH 
NK 100*##*T * y*fg*(Pto* Ubontorifi* 
tt*> *l/100 i«ie;^y»tMn, 

o.i?<5nT*ri v*Yttt y 3 • * ? 

fcfctt) *JBfr'* -f 4 *s a • » * - * 7 ? X 


»!3¥2 r -22707S (36) 

atUK-33*S0mM^I, 2 0 0 m M 
T^f-y, lOOmM N * C I . OL 0 1 H 
TwcenSK 0L0 5HT2/ft*-Ka*Aa* 
**c>a*tt (pH7.5) CI On/^C'Xi 

^ > + tBfffe** t, 2. 3. 4*WB 


3 (3 -->^*fc», 150 erf) ft-C£.*3-ttfe. 
37t:Tf 3 >7*xy I- (confluent) Ctt41t 
«#LfetiK «»*PBSTft#L, 100««/ 
■ ICO 7 4- — iir - X t) * <f- — > . T -fe -r — f 
( PMA : Pborbel ayristate icet« te) jo 
JtE*flft30«l*2D3L. 

90 9 :/f 0. 0 2 WE DT A^iCUtt 10 

K-f -r * * A * - • 75^3^^tt|f 

moo 4t v io&iai<D»<&c «t rata 

80.1© 9 V«J*>< * 7 r Lfc 
5MftfTy|fTi'^, 10«| fiOTA % 
50»K TrU-BC* CpHT) if J: CF 8 « <¥/?) 2 - /» 
frAzf > x.9 J - S JftJKlOal*-?* * 

**** • t*t-*M^^»fl:Ufe. c<z>sj 

»<b«i*at^Wlt#C. 4M L i CI*«80 

ir*toitafljufc», <t 205*n&»«Lfc. 

Bitichi R P Rl(Jo- f O00rp». -905> 
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(Dttm* A MK**«tCF2 M*(fc 9 * A*** 
tt&*K5OalC0A Hitachi IPR10 o — * 
-CT9.000rp«. 60£B82ft£>flK WtfRNA* 

D^Kl^M9i, i a | EDTA, 10t« 
Tris-HCl (pI7.5) J* S fi »* 10-IC ffftf L . 

JVtt«C-t 0S<KL^« »£nfcR 

■g^lOa* Trit-HCi (pH6. 0) JrJiCM'al BOTA 

v + 0. ltl05M tfaC*«-ftl 

«^«T** 9 <dT)* <»>o - * • A * * 
Ctf — tti^A (P-L Biocbeaical) 

fcfc») 9 \ if 1 1 4 - (* 5 Ai»«G. 5 ■!) 
C**irfc« fc*Ufc#1 (A) **T*«BIA* 
tO-H TrU-BCi (pH7. 5) BDTA £ 

<£5»*ri&ttiL. #9 (A) **rT««m*9 

9 0 

CO c DNA^fifcittDNA©'*^^ -^<D*A : 

aunt©* - * ik-r* + 

9^^7*9-^ (J2TT d T *) 
(P-L fiiocnesicala ttK) tJHAt, 37r. II 
^MSIS***!, pCDVIOXpiI 

«BS8B(flttf>3'3fe«ic* *j (dT)taay^6Tflfr2n * 
«u / - Attach * 9 wmoftai 

CfcpCDtriOBAtt tOQ*»*@*L*i. OtDNA-C- 
10«H Tria-HCi (pR7. 5) , 6aM MtCl. . lOOoi 

360 *tt©Ecofi I *Jn.=U 37t: 2.*>MK«S 

<DDN AB?K-*S©L, «60*©# 9 (dT) 
ttf^ta pCDU**fc. KOKA^lOaK Trii-BCJ 

(pB8. 0) JfJtCMn* BDTA*£<t**J* SOOrfC 
«tt»U. 85r 5 y*»-<-m, *»L 

-C50rfCD5B H*Zi *ta*.fz 9 S^tt** T ^ 
(dA) -tsn>u -x& v ± i*1#l'4T4Ti)'* 


»ffl¥ 2-227075 (37) 

— # (OkiMat-Be/f) <D 3* fe 

f * (Mol. Cell. Biol.) . 2_. 181 (1982) J 
C»P, c D N A<D*«£*tV*ltt*i£,Ctf a 

CR^ff l 4 H5t=*T. 

pCDVl I* to*-* • TV-V ~ — ? 
(Dkayaaa I Bers) : * u+ » 9 — • T v K • -fe 
ju* - • **4 * o*J i (UqI. Cell. Biol.K J_. 
280(1983) ] 4 0 0*g*10a» Tris-HCi (pH7. 5) % 
6 ■! isCI . Jf Jttf tO«N !UCi * £ &»«300 
aitC&uU 3£(C 5 0 0 *tt<D Ipn I 
37r^ 6 HIBSlSd-tt'^ % K«pOKpnI 

fl*, *^y-*MtJi9DNA*B«Lfc, 
K pn I «K Cfctt D N Aft 2 0 0 a*;*l0all* 3 
'S A>m+ K 9 r> 30«i Tris-HC,i (pH8. 8) , 
I ait CaC J , * J:C/0. I ■IH** * * U 4 F - 
(JH7DTTc«Ct6) * * £ Jft ft K (£1 
TTdTflfjliBgrfi] CdTTP*0.25 

(dT) »fl#*»ttt)©ll* 5 A|CR«L V C 
ft*l0«M Trta-HCi (pH8. 0) 4> J: £M«» HDTA* 
$<C€**r*mC 9 (dT)IBO«Jto L/t 
pCDVl (JHT-<^^-^5-f -»-i»Bt 

pLl C**-^-»'*TyK» ^ (Okayaina 
* Berg) : j eu+»9--TyK»-fe^9-- 
/M^d*;^ (lol. Coll. Biol.), _3^. 280(1983) 
#3 U** 1 0-1 Trii-HCi (pH7. 5) . 6«M MsCi. 

X. * ^C50*ttOPst I *rlD*-. 37r4KR0 
pL10I!A4><0 Pit I ffittrCJlfr ? -ti-/^. 

pLl DNA«I3«^a(ZL/:. HDN Afil3 
«*T d TflfffftCHSdtO. 2S«X(D d G T P <■ 
*C***50rtrCftiX.. * & CTdT (P-L Bio- 
chc.ic*UoHB) 54*tt* Jo 4.T 37t 13»MW 
^a^-H, p L I O P st I WiPeBtt3'3fe 
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o o * /t/^»m*x^ V -^tttCTDNA* 
BQLt. SCDN A 10«lh7ria-H C i (pH7. 5) . 
6-K MgCi, &60aM NaCi^^XS 

as* ioe«dc*uu * «&C80»(a<oH indm 
*fiuLT37t: 3 *RB<r v*»-<-i-c plima 

*m**i&ef »hl, tto.Skb cdora 

•fK-*DE AE^-^-tt (Ki/7xV(Dretzcn) 
•a :Tt3f -f*^"^ t^tx »- '/ * 
(Anal. Biocbea.K 112 , 295(1991) 1 CTS 

T*t n yH -D N A iftEt 4) 

iCt»«Lfc*!l <A) RNA«4*f. -< 

* * 4 T-m. 4 «*50«B Tri«-HCi 
(pHB. 3) , M Mf Cit , 30«M KCi, 

0. 3«1 DTT, 2mU dNTP < dATP* dTTP. dCTP 
*J:tfdC7P> H Ji CM0*tt© 9 # * ^ u T --tf 
4 > t tT^ - (P-l Biocheaicalo *t») t> t£ 
£ttf«22.3itf C**» 10*«t<Oi3»e^»* 

tfa JtCf WEO »>*-DHAILMf3.- 

* Tris-HCI (pH7. 5) , Q. 1 I »*Ci 

esr. 42r. o t:*c*tt-enio*K 254», 

30J>BB-f y**-<-Hfc 9 20«M Tri»-HCi 
(PH7.S) ,4ilMiCi,, 10«M (1TH«),S0«. 
0.1» ICC J* JttfO. l»l 0 - N A D0Q«t, 
^*l0C0rf£ttft i ^RJ6**a§t Lfc. IKS 
JS*C25mttCD*H«D N A 'J <-»■- 
Of?>KwMtn^«) tin*. II 
T:i«l*M4 ► Ufc. ttKJS**#40 

pMOdNTP. O.lSil 0 - N A D £ 'X * Jt 

jfiT--*?, 20*tt<DAttSJ D M A # 9 y * - -tf I 
(P-L BiocheaicaUtttt) * J: CMO tt tt CD * tft 
iD#*^wT-tfH (P-L Biocheaictla&U) 

*iiri. i2t, 2st-e*ac i t»iair-3-f * 

^<-Ufc. ±CSJ5-C cONA^lCllijl 
iDKA®a«fti, R N A-DNAZIfflO 
R N AS^^DN ACllji?n, ^^'X-Stt 


»B8 ¥2-227075 (38) 
(fgfts*ix*t») 4irs<M>HM> + 

x * / -iVital^ff (r>. RNA-DMAZItt 

fc. fltDN A*66pH dCTP* -fcffO. 2 0 
(A) *r*CT d Ttt*tt20a#l=tf 14* 
tt<DTdT(P-l BiocbeaicaU tttt) ^flD^T 
37t 2 h L « cDNA3'3fifla 

C20fl<O (dC) *B*ttftiLfc. ttSSft«7x 
/ -7U- 7 a a L, x ^ y -Ji/£fc« 

C-t0 (dC) tt©ttll!Lfc c DN A--<**- 
rM^-DNA«@CLft* BCD N AtlOuM 
Tris-HCi (pK7. S) > BmM M & C £ , H «fc V 60 

tt©H i>dll*4DJt. 37 1 2 S*HM 

H iodn»tt-e«K Lfc. Iff GU5 1**7 
x;-A-;oo*^A»ia, x ^ y - ^aral 
Lt 0. 5 trn*/KD (dC> ttttfci c D N A — *< 
^-rM^-DNA*<»fc, ttDMA0.2 

DN AOa'Hi«:^5^ * -K*«<fcjft-Ufe-. 
C3) fc h t -P A - c DN Af-^Oflflki O N A 

«a« : 

ate, 3.os-.A^9/^-'/ 9 y* 
t>t-PA- c DNA C-<-^ (Ptsnni 
^ : * ^- + - (Mature) 301. 214(1983) 3 © 
t-PA'^tJV^^f K«*<0 — ao^jsfi 

ftT 6«KO#JttDN A 
5* — A7G6ATGCAAT6AAGAGAGG6CTCT6CTG7— 3' * 

LT, i— PA * c DK A J t£|TOJ;'JCLt 

^I8C 8 0 0 SP8«tCA> o XCmeroo) 
: r o — 4 > f • T 7 • <f * + *s m * J\* • 
Tt>-r * 4 • * 7 ' V 4 x > x (Proc. la tl. 
Acad. Sci.) DSA 72. 3416(1975)3 > 
©^tt CHaoahaa:^+ - ^iw-^7'--*U*» 
?- «/<^o';-(J. Hoi. Biol.) . 166 ^ 
557(1983) ] Cttt>*1tefltL/:o ^ntt^ 
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10. OOOIVO 3 o — — * 1- r% > £ y -t iw y y © 
2ftit CHanahtn and Kcsalsoa : > y t K * -f > 
•xVT'-f^oi? — (latbods in Enzyaology) 
100 . 333(1983) J Cttt»* - FatAo-^ 

• y 4 - Jicaue u/:. ate* 7 * - 

oyu'My9f^-'/i>(t, 6XNET 
C I X HBT-15QH* KaCi, 15«tf Tris-HCi 
(pH7. 5) * UK EOT A3 • 10xf 
(Oeoturdt)*. ifJLCF 100j*/«l©»/Mfc L 

£*tr*i (65r. 16*Wa.h) . *IC. y v 

* - * 6XSSC (lxSSC= 150-X N a C t , 

is»m? x>itMOA) ?2 oat* L (ta, 

5 0RBr-3) , 65t <0 2 x S S C i 0. t 9< SDS 

SSCiaiJiS DS**e«T15»n*-»L 
ft*. 6 x S S CTSIT 2 Hft^Cfc ( 5 & 

l Tftf£t~*z0etroit 562 »»©cD»A 

iVttCJtOxy H-xy/t, t h pro-UK 

4**01 I Tf»fciaM^«C^9 X * K*-flH^ * 
BaC 6 0 0 S F 8 * C Xr > o > (C*«ero«) ; 5 
y o 's-T 4 > 7 - * *7 * *T • + * m ± » - T 
Af • tr- t-<x>x(Proc. Sat I. Acad. 
Sci.) OSA 72. 3416(1975)3 * " 4» " v CD 3ST £ 
t Hanaban : * y~ • ^ 9 - 

"<Oo';-(J, «„i. Biol.) * 186 . 557 
{1983)} Ctt^JBKfc&Lfc. »*nfcft30. 000 

(Haoibin and Hcsclsoa : > y t K • >f > « x 
>«T >f o - (letb«d to Baiyaoloty) 100 . 
333(1983) 3 a. »» b « * o-- x * 74 

*9 - xC»3Sr Lfc. 7*a^-©?*u 
/W / 9 ^4 ■ >tt* 6xNET> 10X 

T'Z"*»> h (Oenfrjartft)ft % & Ji & 100*/«1<D 

mmt Liz*.mma&*Q n a 


»Bn¥ 2-227075 (39) 

► 3i>*$r37<r-|;;j;0 Btt? o - y 1 ft* 

p t P A 7 Oc DNA<Oa$E9!f> M137 r 

— S*-*JB t^fc-T * Y± + *s • > — ^ x v xttC 
Jt OttfiLfc. -CCOtt*, ptPA7<OcDN 
Att, "-A^««fL/:t-PA<07i/8 
Ef»J CPenoica <y : jt^ff t - (Mature) 301 . 
214(1983) 3 i35*C-fttit-PA*3- 
KLTt^:i#?jBJLfc 0 fc*L. dtJRffl t 

- P A 095*SOT^^ ? * Vft<0 3 K V (G 
AC) £ 512f gO^ui-iVOa K> (AC 
A) *<fnfnGAT, ACCCC,tt»4; 

C©a*tt, Escherichia coliE t P A 7 
FERM BP— 1467£ L T* ai«FC»ftS 

#49)12. 

t hpro-UKc DNA*i|i:r97 * KpUKlCO 

*C fc * pro-UK c DNA f * X (Ho (aes) 
S : ± •? 9 J o (Bio/Tcchno1oay)_3_, 
923(1985) 3 <© 7 'J > ^ /u*l*<D — K<0«l2liE 
f 4 £ - 9C T * 4 1 i*S O ^ fit D N A 
-GGGAATG6TCACTTT7ACC6AG6AAAGCCCAGCACTGACAC - 
(*a94r**t*St Utl- pro-UK c DHAC 
OUT « 5 »«*><DT«<-ft LfctflSC 

7 4 ^^-iODNAc6^**fc (65r. 16 

2B«#Lfc (sfi, s^rar-o) a, 1 x 

S SCiO. 1 9<S D S **t/57r <Oi«T30»W 
Lfc. S^Cl xSSCifl.l5< SD S * 
*t/57r 0«T15»Mftr> Cft*. 6xSSC 
r2Bft*Lfc (sa. 5»WTO) o 7 
^ -*fiAfelf Lfclt. ^-r9^^"^57-f 

tt;o-V^oy 7 ^ { KpUK lcOcOlfA 
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p UK 1 ©c DNAISKSftOpro- 
0K©T < V »M<D##ftttC«T>*:**, pro 
-01 O4lfB<0Cy «H*JtOT*©pro-0K© 

Cijft'lS^Ctt,^ pUKIOcDNA* 
3 - K Lt^6pro-fflOT W ■EWIi. * * 

X £ CKoltas* : '«-f * ^ ^ ,/ o i> — 
(Bio/Tecbnoloty) 3_. 923(1985) 3 ©«R£L*: 

y*©3 K>©3#@©J*ff;&«J*fc .-aTOfc". 
254*3©T i y «A9a : A A C — * A A T 
340«BO7 WlUi ; CTA— CTG 
345*@©r * y ft Pro : CCC-CCA 
346*B©T t y »Gln :CAA — CAG 
C ©Btttt, £scfaericbia coli E UK 1 
FERM BP-M63) iLt, «XWlC* 

530hp <OD N AifW^Wia — 35, /;u5 

£*<ajftLfc:r * X * KDNApUClS 
C»orrander. J. & - : *J - XGeoe) 25. 101(1983) 
: p UCI9r?x ♦ KDN Att^ffiftttJ: OA 
^"T* *J ft 1 «^20*8K C 1 *H 4 Y- 0 a 
Stt30«f Ct**tL„ 16#tt©Su I Jfcin*.* 30 

A F Ttt-t-JS «2.7Kb©ONA 

COX^CLTH^ntp R C 19&X©»S30 
bp© DNAiM" («0.0 tj«) ipUClSi* 
©W2. 7Kb©DN A** (ttO. 0 5 «t) £*20 
*©T4 200*tt© 
T 4 DN A 9 <T-**;toX.. 4 r T? 18»» 88 

T. *Ba*N294 L % Apfiftttt* 

fc. C©«1t«cl*«c*$^ x t KDMA, 


#6fl¥ 2-227075 C40) 

fc K pro-UK c ONA^rlicm * Kp UK 11. 
Ofljl : 

• t«2T Ztlfz-XlX ? K p U K 1 aft«3 - 
K CTt* 6 pro-Ore D N AH pro-UK© 's71-JuGi 

c DN AO? o- ; v4t«-ff-9*:« 

tr, cDKAo^o-yftcffl^e^^^- 

p C C K 2 ©a**-BT©J: ^CLTff^fc. 

(D ««X.rn!KpCCKl ©fitit : 

*B t>&m&L.tz. 9 y Y \s <s * h * — 
y (CCK, «Btt£DcDNA^<rTfiyiX 
i KpRCt9 tftff^ : *^ 
U*UM-(J. BiocboH.) 96. 923-926 - 
(t984)) tfto^aiHB l 0 i**«*L. 
*»flB<**$*teC.* 0 P RC19DNA«0K 
* p R C 19D N Att 3 i**30*#© 
Y-50tt**C»*L. 1 *tt©P»oIT 
37tT? 1 j6-*fr-,*:«» C©EJECi 

5. DNAttProff CJ:?jffi#ttlZ7»<fc**Lfc. 

BLfc (*15B*!K) . 
O T 9 X * K p C C K 2 ©££ : 

ItHftflfcpCCK l^J^f KDHAIi . 
2 j« J £-30jrf©Y-Oa«*C»^L. 124ft© 

S£C. 1. 5*r<D2N hClii0*(4OB«H i 

37r-c 2 Bmfli'4t0te*f?-»fc. 65r. 
io^aa©ft*j«au a f rm^m^r^Q. ssKb 

<ODNA*/ttiflLfc, -36\ *S £0***1 
5 "C» *nfc p T r S 33r ^ ^ i KDNA»2 

(fcCfctt2. 85Kb© 
S ac I -BuH I mn-^A F T ?«M- 

c© J: Kttll«infcpCC K t ixoD 

0. 55Kb© DN A IrrT (AO. 02*) ipTr S 33 
**©«2.85Kb©DK A»K- (ftO. 1 «) 
20rf©T4 9 <r--tftt«*IC*^L. 50*tt© 

T 4 dn A 9 /r-«r*ftiJU 4 rri8*ra«d 
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U294**»xe»t^ Aprs** 

C©*Jtei***£r?x « rOIApCCI2 

0) t fpro-Olc DKA^r^x t KplfK 
U<D*tt : 

m*n i u^octroit 562 aa<D* 9 

(A) RNA ( m R N A ) »8ic C 7 jrftfMQaM 
Tria-HCI (pB7. 5)-0. Sal BDTACttjfl «nT^«) 

C<D»«*. 50al Tris-BCi (pHfl. 3) , 8 •« 
MffCi. . 30aiKCi^ 5.1 DTT, III 
dNTP WATP . dTTP. dGTP* J: CT dCTP) * 

io4tt<D «4r*7t'T--aM vtfcr^ - (p-l 

BiocbeaicftlattS) „ * Jt Cf 5 at/a!* 9 * 

(dT),,_» f (D?#u-t ^^b) c^aaa 
jsti>-e. 20*tt<z>&tx:?i«* 

2 5.1 N a C i *^CY - 0 a**30rf 
l^»^L, 2S4ttOB8iH0 (~»-^>^7 

> v*<4 * ?r**tt> ttoi, 5or-c2*ra 

N a C ltt2*ttOB«H I *ftuL % 37 2 

A PTB5*fl^tfJl. 1 -1.4KbOc DNAf 

±-C»*H*:pCCK 2r?^iK 
DNA«2<t±ia«CB«H C &BuH I 
tttiLfc«, AFm«PT«2. 9 lb© 
BiiH D-BwHl WM-*>«»L*:. 

COiH LT»^nfc»t. 1 — L 4Kb© 
cDNAtR (WOLO 2 «) £pCCK2&* 
<O tt 2. 9 Kb© D H A flarK* <tt 0. 0 5 £*20 
tfOT 4 9 iT--*fa«*C0^L. 2Q0*«t© 

t 4 d n a 9 *f-**m*** 4 1 -r? u*» rae 6 


»BJ¥ 2-227075 (41) 
x*&*> 41tT?30an»«L. mR 

N AClOWtttt c ON A***Lfc. 

2t«*ft-.fetiK 40*f©OL3M NiOHCfl 
37rci5l»Slflt«r* x at 

RNA***&*Lft:. ftC. 10af © 1 M Tria- 
BCI (pH7. S) £40*r©0. 3N HCi^ftlit 
4»*lLfcfc. I *m cDKA*x^y-^ac 

SOaV Trie-BCi <pHB.3> . 8iM 
M«Ci , , 30aH KC I, 5dH DTT, 1 
m* dKTP (d ATP, dTTP, dGTP 
*iC^dCTP) , HJi&2. 5*f/al^fc DBA 
7? A ▼ - CATGAGAGCCCTCCT6S ( t > pro-UK© 
• K***©-e5©Jtfc*fi2#f£ — 

85t:Tio»fl&\ ttc^r4itr30»m*a ufc. 
*^TM0*tt©*te«**ajjU 4irrso» 

W»flt6CiCJi0, I **e DNA*2* 
flc ON ACXHLfc, ttKJ&ft*? * y 

*aac biios p'8«uxRikr«:^ c 

-fcO, 1*25. 0O0fl©Ap*f£tfc*ft*U^ dn^ 
«2rpro-UKc ONAOMCfflb^r 

o - ^tpj-oro ~r^^^r*»tt^ o - 

tt^ o - v 1 K^fforfX ? KpUKll <* 
I7B0**> *>«jtt b. pro-OK© + . -<r 
*■ aftB^x * 9 V$r* • K> -f 

^«tt©**£M*Ml37 r -S?*»*»fcr -f 

(Dttfll. tODKC^tl, *^AX tBolaea* 
: **4 * T 9 V o «> — (Bto/Tecfcoolojj) 3_. 92 
3 (1985) 3 0«»Lfek©AHIL'r^fc t 

h G-CS P e DNAtJitm !KpCS 

p t - 2 *jttf p c s p 2 ©am 
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RMAOflB: 

9**Afife C* * * (Catbali) £: TV -XX 
x*f (OKA) 2^329 (1983) J C«V*, 7 

<a) **r* r n AtTcort < 

£E*t A<Djfe*iti 4 0 0 «l*8itacbi RP810 o 
-f-CTi SOOrpi, 20 ^iRT^LtA 

cnt s o »t g 

CNaCi 8g/l, KCi 0.2g/i, 
»*Na .HPO. 1. 1 5f/i, KHiPOi 
0. 2*/i (pH7. 2) ;JaTPBS^«Et 

3>tt« CftAf^x (BlOmiCS)tttl] 25 
• ICSBL* Nitacbi RPfilO o— ^-CTISOO 
rp« , 3 0»BBia^L/r. 4» W»©G 

N AOfti* 4 M«**J:CF2 Mttfl; 9f 9 f 
J^^ttS** 5 OilCfilL, Hitachi HPR10 

RMA 0£tft*-O. 1 96 ? 9 9 M9 
A. ImMEDTA, 10mM Trii- 
HCi ( p H 7. S ) 

7*-/— — ^ooiJt^ATJIftaitt* X ^ 
^ -rt.et«C Jt 0S«Lfc, A^n^RNAA 
d 8 «t* 1 0 mM T r i i-HCi (rH8. 0 ) 
1 mM £ DT A^^tC««« 1 

• I© SM NiCi «^tt*;f- 9 ^ 

A **r i * * (P-L Biocbe.icil) &*J) ^ 
o^K^*7*- (* 9 *vf*ao. s«l) e**>? 

ft#L*t*9 (A) ^ttimR N A 4rlQ 
mM Tr i s - HCI <pH7. 5) to XO \ 
mM E DT A*»^tt6**-C»m #9 
(A) <-*t4mRNAfi3 0***»*i. 


»BH^P 2-227075 (42) 

tlOPBST!*^ <Bltichi RPRLO a 
-^-CTl 5 0 0 rpt, LfcflK 

1640*16 (B MC**L*:. 

20a1<Z>RJftJtfc£*fjttt 9 *£8 (LPS>*0. 3«* 
/(■litti J: 3C*l;t,> *£C37r-C4 B> W 
*#L*:. 2*^T. I, LOG x g ^ 4 

i o 5*n«>iai6cj:oTatai**«a6, s o 

■ 1<DP B Smtfcll, SMft'/Tyi^r 
>-^y. lflmM EDTA, 50a* Tr i s 
-HCi (pH7) *j:tf896 (▼/f)2->iu 
A r> x * y -jt,^^<£ J 0al*T?*tOu 

? 9 * • * + *r-*-#^ aj*fc L/i. CCQHJ 
*Yfcft*«*C>«t:»U 4 M LiC I ! fttttSO*! 

Bitichi RPfilO o — ^ — IC "C 9, 0 0 0 rpo , 90 
ftJI&jtj&ft* RKAtttJRiitBCL^ R 

CZ) cDNA^tfiltcDNAO^^^-AiDjix 
#<-^r (akaj4»a-8ers) <D3*& 
C ^ U 4- ^ ? — - T > V • *e JU? — * ± n 
*J 4 (Vol. Cell. Biol.). 161 (1982)) C 

tt*^ cDNAO«££tn«fl^^^tt{| 

±.ie-CB5» l*fz# 9 (A) RNA»3j«. ' 
* * -f t. 4 n^SOmM T r i s 

-HCl(pHSL3). 8mM MgCi,. 
30mM KCf, 0.3mM DTT. 2mM 
dNTP (dATP.'dTTP, dGTPiiJt 
tfdCTP) * JLCFlO*tt© 9 x ^ ur--tf 
-fVtfcT^— (p-L Bioche«ic*Utt 31) £ t£ 

» 4 i r 9 o 

mRNAC«.WW«DKA 

#Jt/X.«iB, x^ y -^tttt*?TC^ RNA- 
D N A - Stteb^m Lft^H-y?^- 
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DNA*BttU*:. flEONA«8 6nM dC 
TP**tfOL2 m* n (A) **t?TdT«« 
*20*C»*L^ I 4fttOTdT (P-L Bio- 
ct>t*icalt*±B) *4iT3 7 r 2 »HT-f 
»-«.-»■ cDNATX«C«2 Offl<D(dC) 

★ ^AjiittL* xfv-ii*a:*cj:(j (do 
tt4>ttft> Ufc c DNA-^;^-/^t-d 
KA^-aCLt. ttDNA*l OmM Trii 
-HCi ( P H7.5) , 6mM M ff C I . £r 
JLCf60mM NaCi^««ft4 OOaTC 
**l v 2 0 *ttOH i n d 37r 
2 IffftH y^*^-l"L^ Hind mflBft-ett 

IfttfU y .-^IfeJK-CTOL 5 tf 3 (dC) 
cDNA--<^^-3r?-{T-ONA* 
«DNA0.2 tTzi ^A^^cfWEO 9 > 

A-DNA0.4 ea^itJfrl OmM Tr i 9 

-HC J (PH15),0. 1 M NaCiiit; 

1 mM EDTA^iJtti** i 0 0 

G) h G-CSP c DN A.*.*C1Elfc4.D N A0 

■ SBC 6 0 0 S F 8 tt/*x 3 V f (Scott) £0 
CS£»«t : «taX9_2 .516(1983)3 C 

-t-fot^o-^ - 7 4 jt,f -_fcC BASEL 
fc. &9 £ CSEB (JUsats) £ 4t -f * * — (Hature) 
319 . 415(1986)3 #mUCtzh G-C S FOJft 
ft* JC<Z>N*« 9 T W»C*B3r42T 

«SO^ftDN A 

5' - ACCCCCCT66SCCCTSCCAGCTCCCT& - 3** •■ P 
(GraDOtein-loftnes«><D2?tt* /° S' — T * > 

^ • * y • r • u m • t* -r « -f 

•tU^X (Proc. I*tl. Ac*d. Set. ) OSA 72. 
3961 (1975)3 . C It »OMtt*t t> -3 ^ .9 x i Y 

pcSFi-2*i^pCSPz #*-r* c D 

NAO^iliEWt, M137 r - V*flH*A:** 


IS BB ¥2-227075 C43) 

5St, 4 2t. O tT^hHFft 1 0 
25». 3 0 r \+iz m 2 OmM 

Tr i ■ - HC I (pH7. 5) , 4 «M MfCi. 
1 9mM (NKO.SO,, ilM K C £ 4f 
-ttfO. ImM 0?-K A D <D«ftt-C % 

1 0 0 Mi<IU^J5t*fl«t/:. ttS 
£*l=25*ti:<D*a«DN A 9 (-*- 
* >^ ? > K * * ? 11 
r I 8 v+ * h U fc. ttfit«tt*fr- 
40*M©dNTP. 0ll5mM 5-NADi 
'X*Jt-5*#*fcai«»L. 10*tt©*»flHD 
NAOXr-tf, 2 0 *tt©*tt*DN A# 

9 — if I (P-L {noceeoicals&S) iJJttf I fl*. 
*tt<D*»BM 4Cx * ut--*?H (P-L Biocho- 

•iciuittt) i2t, 25 traat i 

cDNA<-*f<aD(<.DNAil)»ttfti, R N 
A-DNAlfttOR U AS^DN ACM 

*n. ^ttztflDNAoifiii^ttrrx t 

*4>8ftX 4 p C S P 1 - 2 * p C S F2 & 
tticDNAtt, hG-CSP*3-KLt 

2 ^At/a^gUtt Bscberichia col i eCSPl-2 
CP62JI 8P-12203 4 LT, * it f 1 x 5 KpC 

SP?<:*t»4«tt Bicherichi* coli 
ECSP2 CF6RN BP-20733 tLtilicf 
KLttt, 

tta*<*y 9 x t KpTrS33 OfiJC : 
(U ATG"<*-*-pTrS2 0 OmOC : 

» 1 8 BC*Lte?*i:a^, s D«Wi A 
TGMJfra Ky<DBB<DK8*#u**-e. ^a 
TG3 K >©MCS o c I *4 h**r« A 

*r,.#BlB58— 1 1 0 6 0 O^^«£0(O 
^tt-CaHlLfcp KYPI 0 *3*t*Y-100 
tt**30i<C»^L. a n D<hSf!B 
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TfcC-t 0 P t r p**CttX 8 llXDDNAff 
lt(BanB-NruI Writ) 8* (L 5 

— P t r p OT*C A TCS|*&n K > 

tnO RiodHI Sac I Hr« I 


Ic c 


A T A lA G C T T ATGAGCTCG 
r^jT A TTCG A|A T A C T C G Al e C 


-3'(19-«r) 
-5'<l7-a»r) 


l9-«r£ l7-*«r<Z)d'fc£D U A (&*10tf:i«ju 
TO) *50»I Tri.-RCI (p»7.5) ^ 10. K Ms C i . 
5«»f u-f Y 0. 1 all E DT At 

J: I •* ATP*it^|2 0 tfOttttC* 
**L^ T44M*^U;T-*K**--'tf3*tt 

(srastfctt) *ai*.T\ 3 7rrs o^no 
acc±er»*t p kyp i o&xe>Ba n m 

-H r u I WtPr (Wl S Kb) 0. I iv&iilZO 
DNA!fy*-»0.5tfj*;u*T4 9 if -if 


If B¥ 2-227075 (44) 

0**2 0 MtzmfrL\ S^CTiDNAIir 
-*2 tt***.^ 4 CT? I 8*mtf*£2»* 

T*MKB 1 0 1 * C# 9 ^-(Bolivar) £ 
: - y <6eae> 75(l97t)] <-*Xfc|ftL, 
A p r ©3 o — C(D3a^-(Q«f 

fcr * Kto*att*ns*s e c o r r % 

B«nI,Hindl, SicIvNrai? 

:fl>r5^tKtpTrSZ0t*ltirfc 
(9UJBS) . pTr S2 0©Ba nltt, Kinds 

£*M137 T -4^«-«(r^fcr -r V • f - 

^ Ban IT BindS Sac I Hru I 

XlS^ATU^ATALfim"^ A££j CgJcGA 

C29 pTr S 3 3 <D2ft$ : 

±T?»$nfcpT r S 2 0 3^ 5 * * KDNA 


ttOSic 3 7 tt 2 *SWm{tSZiS 

*ff->tz. *$CL5/H(02M NaC^lQ 
*{4<DP a t I 3 7tT2 ■"WilUfcR 

a s io^M©tt*ia«, apt 

ttCJtOftl. 1 5 lb<DDNA*M-*«»t,*:. 

#Mws2-«599 ^^«c«co^&raar 

»tfcpKYP28 CP K YP26**t/*Bftt* 
e«cbfirictiU coli I KYP26 (FBiM BP-883) 
itt«I«fC»Rinn^) 2«s*30*f4> 
Y- 1 0 0tt**C»^L, B«tt«Pit I 
±IQ*tt©B • mH I *flDiU 3 7CT2*Bff 

** A FTftCJ: 0«L 7 Kb© D N AKK**« 
BLt. M 13apl8R F D N A CNorraader. 

J. * : 'S-y (Cene) 26 , 101(1943) : M13ap 
18SP OKA tl^aafeJt 0 A*Lfc) 2«*30 
itfOY- 0«Cac«*iL % 10*ttOS a c r 
*JD*. 37rT2l»B*fl:Kl6*lt- a fc, 
C K 5 *0 f M NaCJi 10*tft©C / a I 


10^W<O#Jfcte3aflK APTttCJ:O«0.fi 5 Kb 

19»C^T2«0^tf.DNA (42ttS-& 454tX) 

5 ';? SA It*|*T! AT ^ AT ^^ 

r-TATTCSAATACTATASSTTGCASCTGCTGCCGCAGCTTGGTACCGSCCTAC-l 

-hc«-«te»tti: B U»tt*fflt>t 5'- 9 >m 

Z<DX 1 C LT»$nt pTrS 20&*Or^ 
L I S Kb4> D N A 9rM* (MQ.U) % pKYP 
286*Oftl.7lbODKAiK- (1*0. 1 *c ) „ 
M13npl«m*Ott a B SlbODNAKK* (ft 
0. 0 5 «) , *j;c;5'- 7 >*Yfc*nfc±.« 2 
lO^ttDNA (ftlfnipiolo -To) *20 

4 DN A 9 4 C-C18^B8Je^S 
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KpTr S33**ttL. 
ftCJt*«ftW**J:CfMl3:7 7-^*ffl^fc 
• V-* x>*ttCJ:D* *TrS33 

#JR) . 

6. 

t)ftJt^?x *KpTerm2 Oft A : 
P KYPier?xt KDNA C*HBS2-4S699 
ft2 «t«-l<M Tris-BC/ <pIS.9K 75«8 
NaCi, liIMiCi, , 8«I 
K y -At**tttttt39*£**iL. U*tt© 
Aip718<-«- 9 ^atf- - 2>4fc*)<hl0*tt 

op i t i *2d;L* 37r-e 2 B»maifl:SJ6*ff 

ft 1.7Kb (DDNAiK-tliLfc. — 

5 O0)*C*£nfcp T r S20:T*x ? K ON Aft 

2 «*30^O Y- 1 0 0 «*«C»ir 8 *tt 
OPitlt 10*ttON r u I <-<- 9 - 

CitHflLt <*20ffl«Bt) . 
• 4917. 

tKpTS FlOOftjtft : 
1 Tff&n*: fc ► t - P A c DNA^jI 
Mrf IX X Y p t P A T**o*BflBC 6 0 0 SP 
8 t*0*#a<*^£*fcC «t 0 P tPATDNA 
*0IlLfc« »^nfcp t PA 7 ON Aft 2 j« 

a 8 *tt*«B*37t:Tff 2 mi*Mit&.&*?t- 9 tz. 
65 lOdfrROOfeAa** APTtt*«!t\ ft 
2. 0 Kb© D N A * W* L fc. ft C pTrS 
33DNA <ft*09 5 > «U*30rfOY-l 0 0 
0 *tt<Dtt*B*» B a m H I *tn*_ 

3 7 t-e2 8»BB»ftKC*f?-,fc. 6St, 10 
dlBOMStt. APTftiigi>, ft 2. 8 lb© 
DNAKn«HLt. 

COJt C LtH^nfc p t P A 7 AXOttZ. 0 
KbODNAiM* (ft 0. i m) ipTrS33** 
Oft 2. 8 KbO DNAIW* (ftl 1 «> *»20 
*OT4 9 *r-*fMMC**L* T 4 D N A 9 


#ffl¥ 2-227075 (45) 
a&k) jrc*c 2 *w*nt*« 

isr. io^ho****. apt»* 

fl^T»L5fcb ODNAIK-^MLfc. *fc^ 

< 194t ff & 23ttS) 

*TrMK'^-(t ^x-f AJttt380A* DN A 

:fl>JtiCLT»^nfcp K YP2fi**Oftl.7 
lb OON A WtK fftfc I m) , 0TrS2O&* 
Oft 1. 15CbO D N A «fc Cf 5* - 9 > Rft * n 

t2i(D^jftDNA {-tn-enip«oi«r-3> *2o 

jrf©T4 9 *--tra**C**L^ 50*tt©T4 
DN A 9 iT--tf*toJU 4 t ri8^MI8^Si6* 
ft-,** 

CO«f«»Wl36»&r5X t KDKA.pTs r m 
2<-*OL, *«nrS«t«:£J:««&«t«r2r,£CF 
MI3 7 r t*fc-T ^ft4f • f - ^ x :/ 

*&£J:9 % P T e r m 2 *SftO*ift*4rr6 

xr- vso^tt***.. 4 t: -rim we 

^■■MM 294**jeX«K*L. Apffttt*** 
fc. C<D*fG»*^^? x * KDNApTS 

f i o**«l. mmmmmittz 
^ <*2in*«> . 

«Hi»r5Xi KpTA4©ltt : 
*H«T J: 0» pTSFlO^^iK 
DNA»3«*Y-fl ff**3 0*C»*L. 
1 2 *tt<D«»»*Kp n 1 37tT2 * 

a«HfcK**ft-,/taK L SrfOSMNaCit 
I2*ttOHplB»*B ■ t E H C-.-f>^?v 
K^*9rx« B i Eocltod BioUbs) ttHJ * 

* *C 8 0 tT?2 *Maifcfi£e*fT^A:. 
a^TAPTtt*fflK ft Q. 3 Kb© O N A 
WML*, 

cfiittflC. I GHA 2 (fill FBSH 
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KDNA <*JIW60-22109n *fl« 
Lfc. f^ntpGHA 2 DNAft2**3 0 jtf 

y — 1 o oai«t:*^L v ;84ttop t t r 

£ 8*4tOBc J *ftUU 3 TtT2»B|jllfl: 

APTtt*ffil\ »a 7 5 KbODN A«^«n 

ptPA.TDNA »3«« 
3 0jrf©Y- l 5 OattC^U 10*tt<D 

ft, 12*&<D89t8II 3^C50tT?2l|« 

L5 5Ih<ODKA*>f*«|»Lfc, 

S r» p T e r in 2 D-N A 

i»2««*ra moy- o mm**-? i 2*«t© 

ft* L 5 jrfO 2 M MiCli8 *&<D P » t I 
»^TA P Tflfc*«t** »L7 lb© DN AKK'f- 

t^«xV9-(J, Biocbeo.) 101 . 1307- 
1310(1987)3 *»o*MHB iVl 

£*ifec J: 0 p A G E2SDN A 
<-ttftCfc. »^n^p AGE21DN A«2 jc 
*30M©Y-i 0 0M«C«^.U 8#tt<D 
Xh o I £12*ttO S c « I *4bjL % 37tT2 
*aD*ftK£*f?.,*=« 65t: % l<H»tt<D*A9 
ft* A F Tfe*J8t'Tft2. 6 lb<D0BA Of W*« 

?9x«KpAGE2 03 C*-t£ : + 
» - *r ■ C * ► 9 - (J. Biochca.) 

I0JL. 1307-1310(1987)] *r*0*Bai H B 10 
1»<-J§«L. *M4**vi3#SfcCjL0pAGBlO3 
DKA*Mtfc. **nfcpASB1030BA**3*c 
*30*CDY- 1 0 CM ftC»*L. 10*«t<D 
E c o R | 3 Tt? 2 »*«aHfcfiJ6* 

7 * y — ^ n o * * Jtfttbe 

ft* y - *tttCJ:,T0lA 

fc. CO DM AlrK-^1 4 flrf(0#!l/?- 


If BB¥ 2-227075 C46) 

(P T S F 1 0 **9(Htt-0- 0 3 d CH A 2 
A*<O*H-a0 5^ ptPATi&XiDIK'Q.l 
** JfJt&pTe rnZAXOIK'a 1«) *20 
*<DT4 9 XT— tf«MC**L* 2 0 0 »tt© 
T4DNA9<T-*^aiL 4rTM8*RBtt^ 

^»iMM 2 9 4tt*$K<gftL* Apfftt*** 

*t. C 5 r n X V D N A p T A 

(*22B»J») . 

m*ms. 

t-PAJ8*r9X* KpSBlPA l S81dhfrI-9AO 
CO ««*«t^5X. K p A G E 105M<Di&*fc ; 
PAGE 28 C;*ci; £ : i/t-tH' • 

1 5 rir 1 *«mJ6S**c£ 0; E 
c o R I *«5fe***F*5fe*C*;Lfc ft fiJS* 
7 * y -^ttttCJt ^Tit»* *oo*jt»A*a 
m*ffr.fcft. x.f J — J^ttWt C J; -a T J0-N A 
ma«Lfc. CODN A*** 3 0**<DY 
- 1 0 0tt**C»^L* 1 2*tt<OX h o I 
*tB*,* 3 7 tT? 2 *nflMfcaJ6*1f-Tfe'. 65 

1 0^H©«UQHak, AFTtt*ffl|r>TI«l 
OL 4 ICbODN AifrtHHL^ * ** (Tiftr* 
bCJt ? TItt*nfcr9 * « KpKCR 
CO' Htra£ i 7 a & — 4 ^iT'*'f**r~-)~ 

f W+» • TfiT \ 4 • ±7 .*f+ (PfQC. 

I»tl. Ac*d. Sci.) USA 78. 1527(1981)3 * 

*o*«aHB i o 1 «aa<** 

***£C-fc 0 p KC R • DN A*«*Lfc. * 
*tlfcpKCR • DMAftZ **30*<DY-150 

12*tfcoe*«ffI £l6*ttO 
S a-i* I 37XTT? 2 l» BSfc fc6tfc*f? 

fc. 7*y-/u^aii:?oa*juAftia3<Dft x 
y -*itiCJ:,TDN A*K-*0ttLfc. 
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6 tt©> u; -K>**ftiiU 15 
tT 1 *BBEIS3*<5 C i |C J: 0. B a m H f 
Sail SCtfi*»*?£*tt£Kjt. 
fc. 85r, 10aRB©*fca©tiK AFTfi^ffi 
^tfiL8 5IEb©DNA«tf*l**L*:. 

COJ:-5CUT»4tiytp AG E2S**<Dtt 
2-8Ib©DNA*W* mO.OS«) . PAG8103 
^*Ofi0.4KbODNA»ffr (190. 0 3«) , 
4?-ttFpKCRa*©ftl,8 SXbODKAK»- 
(ftO. 2 «) * 2 flrfOT4 9 tf--*H««C 
*3>U. 3 0 0 #{ft<DT 4 D N A 9 

©»^**#l*"C\ 2 9 4 4t*«Jt 

p AG E I 0 5 M**ttL. «Hl»*fflfhtC J: 

CO t -PA»5l? , 9 * * KpSBlPAl-5 ©fcffc : 
±T**n*p AGE I 0 6 DNAWZfl* 
30** © Y- 0 A* ttlCfefttL* 12*tt©Kpol* 

L 5 #r© 2 M NaCit 10*tt©8»HI *in 

37t-e 2 *naani:fii6*-*T-*fc. 65r, to 

*»©«»**,> APTMfflOtfiiOKbfl) 

DHA Lfc. 1 T»&n 

fcotPATrjK KDN AI53 «*75n* 

KtCl i^CY - 0 a*«30*C(**C 12* 

ttOPokl^ 12*<4©E c a R I *tB*-, 

37TTT 2*MilHt:KlS*tt-»*:. Mr. 103-BB 

A P Ttt*fflOTftQ. 7 Kb©DNA 

frM-*-«*Lfc.' K25BCi£T 2 lO^ 

ttDNA (21*S£21ttS> 

5' - GA7CCA7GGATGCAA76AA6 A - 3' ( 2l& * ) 

3*-6TACCTACGTTACTTCTCTCC -5' (21«S) 

*7/M K-/<-ft */XfAXtt3 8 0 A • 

DKA^i^pt^stl. *n<enn*c 
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CO X t K p A G E 1 0 6 ©tttt : 

JlTH^ntp AGE 1 0 5 M • D N A ft 2 
«*3 0*©Y- i 0 0MtC*^L, 12m 

tt©s c » i a 7 t-e 2 

asr. lo^eoiAStt. APttt 

tffll>t»5. 0 Kb©DNA*K**WKLfc. — 

XMfl 1 tH«©^TttTf, 5'- 1 
n/£E coRI 5 >A -*flftt L/to 

C©-t -5 C LTH^nf: PACE105MA 
* ©ftS. 0 IbODKAlM- («0. U) 
a *JU0 5'- 9 S'KftSnfcE c o R I 9 
-*20*©T 4 9 Jflr--tfttMC**U. 100 
*tt<DT4DNA ?J(r-e*jD4., 4 tTW 

* »n*:e&4.<*7*7 * « p'oftd******* 

T\ Att«MM2 9 4 r.»te 

PAGE 1 0 6**ttL. *paB»*mrtcj:£ 

*i»JfHfr*fTr»fc£c:<5. pAGEiOflttS 

C ©Jt $ C LT»^n/= p AGE I 066* 
©ft 5. 0 KbODN AKK* (ftO. 1 *c) t PtPA7 
& £ ©19 0. 7 Kb© OMAiN* (ftQ.lj«) > # 
#«M *?f K * ti/T p T A 4 4*flJ«l.-4 Kb© 
EcoRI-KpnlRH- (ft 0. DSn) , * 

jSDNA Rnftlpwlfl ro) *r20jtf©T 
4 9 <r-***«K:«*C* 50*(fc©T 4 D N 
A 9 Jtr-**ftuL. 4 rTMB*MiS^KJ5*f? 

T, ABf MM 2 9 4 K««M£ 

:<o»m«^^n ? K DMA 

p S E 1 P A 1 - 5 *4ttl. tt»^*ffl<tC 
Jt it^M 137 T-V*m^tzY 4 

T* + r • 's-9 x y Jttfec-k 0 pSBlPAt-S 

w t -PA»mr < kpsbipai -9 ©&£ : 

J:T»StVfcp SElPAl-5DNAft2 


K p n I ***** 37TTT 2 *H J* ft«**fT 
fc. * L5«f<D2M NaCi^itt 

°Hind D*to;U ^TT:-e^*Wal^fci^** 
f?-»*:. SSt^ 10dBI<DftJR9tfU AFTttt 

P S E 1 P A I - 5 DN A « 2>**30rf 4> Y- 

*0>2M NiCi £lO*£JDHc o I 
37t-e2l»88*<tRJ6*fr-»fc. 65T:% 10dBB 

DNA (4T*», 49**. 49* J; CM7*X 
: C ft * <D££ D N A t - P A c DNAOS' 

C 47* JE) 

i* -AGCTT6A6ATCCTACA66AGTCCA6GGCTG6A6A6AAAACCTCTGCG- 3' 

3' -ACTCTA6GATGTCCTCAG6TCCC6ACCTCTCTTTT6GAGACGCTCCTTT- 5' 

<49ttS) 

5* w A€CAAAGGGAA6GA6CAA6CCGT6AATTTAAGGGACGCTSTGA ASdI AT- 3* 

3 -CCCTTCCTCGTTCS6CACTTAAATTCCCTGCGACACTTCGTTAGTAC- 5* 

(9 K p U C 19H<Z>a*£ (Ap» 

fr-z&mai-fz** * z kd'na 

pUC 1 9 Clorrantfer. J. & : V — v <G«ae) 
2«- 101(1983) ; p U C 1 3 7 5 X < K D N A 

**flB**£*t£C J; OPUC19DIU 
*fl«Lfe. »bnfcpUC19DNA»2«t- 

£ 1 *£4>D r a I 37tn? 1 K»ttfflfll 

GCJ&*??r>*:. CORJSCJtOv DNAttliod 
■ Dril TB^ftClBfliSn*:. 

6St: % lO#H®*ft«au APTffitfiJl\ ft 
1. S 5 Cb(OH i ndn-Dr m l ■rH'&IQ L 1 
*b«>D ril-Hiiid DIK-O ZSODNA 

HiidSllyd - ICAAGCTTS; 3 5#u-f ^-f 


»HL¥ 2-227075 (48) 
on Ad*a*jBfc*-c*i£L, -ea-enn^c 

c«>J:5ICUr*$nfcp S El PA l - 5 
Q ttODM AiM- <tt0.1*»> <!: 
P S E I P A 1 - 5 «KO»i 9 lb<0 D N A Mr 

tt (mo. i «■) £5'- a ^Kft«nt 4 «<z>^ 

4 ■ #-*««ttC**L* 50*tt©T 4 OKA 

r. ^ttlBMM 2 9 4tt*»X«cltL. K»Btt 

CO*«<S«|flE3^^^5 X ^ K OKA 
P SE 1 P A 1 -9***L. mmHMMKiC 
i Jt 0M137 t -f*ffifr**:-r-f 

f**i^'/-nyattao, psbipai-9 
*ew©*ia**rT*ci<*:*iiisL*: orzss! 

• JSC) . 


1. 5 5 IbODNAlfK- ( 0- 0 3 «) ittl. 1 Kb 
ODNAiH" (0. 0 3«t) *?-*CT 1 fcT:3*JV© 
5'- 3 ^KttdtifttH indlt) >*-*20j* 
<DT4 9 50*tf(DT4 
DN A 9 Jtr-*«-*jt % 4 rTfU^Mtt^KJS 

X. ABflMM 2 9 4 ******** A pfi 

N A p UC I 9 H<-lflL, ttn«*m/tC J: 

^U^afflLfc <S27B#H> 
09 t Kp$8lPAl-9AO«rt 

(PSB1PA1-9 -^«>A p»ttae^OftA) : 
±Tf»$nfcpUC 1 9Hr*XS KDNA 
tt2«*3 0jtfOY-50aflF*C**l^ 8* 
ttOH indOi SMOP r u II 37 

tif 2^w«fl:ai6*n-»fc. ^ * y -^tta 

-,TDMAiK-*IS«Lfc, CODNAlfr* 
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tfiwiCJtO, Hind m3taS3fe«*¥«5fe 
«Cti/:. 65*. 10«nO)»A9«. AFT 

pSE1PAI-9«2 *«*3l)rf<DY-150 OE 
*«*C**C 8 #ttCDX h o I i 8 *<fc© 
E c o R V***^ 37r-C2^M«ffcSiG*fT 

^t«5. 9 Kb©DN A*K-*««Lfc. 
J:r«»Lfc p A G £287*9 
rtt-30irfO Y -150 ttK«C***L* 10*tt© 
X h o I £ 10*tfc4> E c o RV**i, 37fr 

A FTttt«Pt«ia 8 5 Kb-© DMA1 

I. 4 lb© DNAitt* < J* Cits) ipSeiPAl-9 
9 Kb© DN AfK* <I*0.1*k) & 

*f?-»*t. 7 * y — ^Mtti £ 9 * o * ju a 
©*. if ^-^ttlClatDNAiH-^B 
CU. C(0ONAm^l4 0 *©* 9 > 

^T7i; ^ o a A Jfttb©*^ 

7 -*ttllCJt,Ta«LfcONA*«-f 
4l3 3rf©Y-15 0«i«C*^t, to 
*tt«Mi u I 3 7 tt 2 *W*fl:K 

A PTtt*ffi^T«l 3 Kb©DN AK*-*«U 

cnitiSIC. d h f r3&?«3i;p S V 
20f rr3X? KDNA tx/T^-tSubn- 
■tn i) 5 : * ^ - • 9 t o 

V- (loi. till. Biol. ) 1_ . 854 (1981)3 
9*3 «g* 3 0«IOY-I 0 OttfXC^U 
I 2 B e J I tan*. 3 7 tT2B»fBa 


»RB¥ 2-227075 (49) 
p AG E28&*©m. a5Kb©0IA v)rmo.os 

*tt<OT4DKAlif-lf<-fcjt % 4tTl8H 

^MMM 2 9 4 «6*«XIEfllU. Api 
K»©»#t»ttctt-,/i«i*»/i. C©«RI5t 
7* 7 i« KDMApSElPAl-M 

r«28H*») . 

7*5* t KO K ApS8lPAl-9A<-4rOa^«5li 
Eflcbericbi* coli 8bPA|-9A PERM BP-MfiOt 
LT«*J6 2*9*3 BftT«XSFC*JtLT 
* S. 

CO fifti^mi KpSBldhfrlACOafift : 

±T» fcftrt: PACEI Ofi/?X; KDN 
A** 2** 3 OrfOY-5 OSffttC^U 
I 2 *tt© A a p 7 1 8 (-c — ) >if- - v 

A ^»«J 3 7 trr 2 *ffl#<fcKje 

^Mdi<D8K x * y - i^ttJRC j: ^tdna» 

* 9 > 9 -<aaf*c#»jo*L. sutto^uy 

tt^T^ 7 * y -J^ltaii ^ o a * *, AftfibO 
*U *f /-*tttCJt-,TB«UfcDN AK 
W*£*3 Orf«Y-I 0 0 4R»«U:»^C. 
I 2 *&©H I n d nr^ftuCV 3 7 tT2 B^PJJ 

ft, A P T^*fll^r«0. 7 5 Kb©D N A Wtf" 
±T?»£n*ip S E I P A 
l-9A^^t KDNAW3 3 0 U © Y 
- I 0 0 H«*C**L. UHttiOHind 
3 7 r*2 *80*Ift:8JS* 

Miu f*ft!* % 3 7 CT? 2*WilHfcfiJS*f 3 ? 

it. nt N i 0 5»w©»mn*, aft» 

*JBOT**2. 9 lb© O HAK^nHLtt 
COi'JCLT ^nfc pAGElOBfc*© 
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DHAMK (ftlU) ipSV2<llif 
*d)DNAi«- (Wa0 3 rt ) ipSElPA 

1 -9 Altl*©DN A«M" (ttO. 1 «> * 2 0 
*<DT 4 DN A 5 /f--ett**IC**t^ 100 
*ttOT4 DM A 9 4.t?l 8 

r. ^IBMM 2 9 4«**Jtfe*L, A p» 
C©*XI£l****£:r 5 X t KD 
NApSEUHrl A***U* MBtt* 

fi**r&c£*-ftI8Lft: <S2 9B#jH> . 
09 e»*.<*:r?x; KpSBlPAlSEldhfrl-9A<pi& 

±T pSEldhf rlA/5^i 

rDNAW3«^3 0 AtfOY- l 0 0O**C 
**L> I 2 *ttOX h o I *fllJt. 3 7 tTT 

do* *^y-*McJi-»r 

D N A «rt-*34Z CODNAVK-^i 

a* * o t» * * A$ia<oak. x?y-*2URtc 

3 7 r-C 2 *W8MfcKS*ffr>/=. 8 S 
*\ I 0 jfrnOMftS** AFTte*ffl^T« 
6. 7 5 KDODNAIFK-tfllttLto 

C©Jt. -5 CU|»infcp SEldhfrl 
, A & jfe CD D N AtSK* (WaU) ipSElP 
A 1 - 9 ABB*(DDNAin- (MdUJ * 
2 0 *©T 4 9 ;tr-*««*C#*L % . I 0 0 
*tt©T 4 DN A 9 AT— tf*Jn*.. 4 tt I 8 

^IflMM 2 9 4 «E*«ftl5t»U. Ap» 
&<**f**i« C<Z>BJttc!fc€fc*t*r?x i KD 
NApSElPAlSEl d h f r I - 9 A *• 

(92960 »> . 


»ia¥2-22707S (60) 
Pf^y i 5 r-c i * noses 

CCJLit« «t*T\ 7 * J * o o * 

0 j*<0 Y- 1 5 0 tt** 
C*r*L> 1 2 *tt©M i u r *iD*-. 3 7 r 

-tr 2 ^Mflftsis^fT o fc- est, io^h 

<DftA9flK A F T*fe*JESt^Tft4. 4 Kb© D N 
AKK-*««Ufc. 

cniiiwcv ±r»»5nfcp sE i PAi 

-SAr^? KDKA»3 4 f3 0 **© Y - 
50a»ttC**L, I 2 *tt©C i a I 
*v 3 7tTTZ »*IHJilHfcSJ6*fTr»fc. 7 * y 

->^»aj & * o o * A^thott^ x^y-it, 

atCl^TDNAifr^BttLfco CODN 

Affmi 4 o j*e>* v y ? 

6 #tt©* uy an*. > I5 t7? 

.- 1 ^Msiesif-scicjtej. c / a i sea* 

• #9110. 

. hG-CS F»5&7*? X i K p<A S 3 - 3 4) 

CD *ft*.t*r 5 x iKpCSF3 - 3<OiftfiJ : 
#*«4r»fcpCSF 2, 2Aff-*2 0«t<D 

y- i 5 o«*ttc«r* S a 1 I 

* 1 0 «ttaDX*. 3 7 t t 2 l»WaHfcKJS*lT 

*otft* mmum a paii^ s *ttan 

3 7 fC« *C 1 0 »ISIfl5#«RKiS*-f? 
IbODNAiK- (S a i I - A p a L. I 

cDNAtHfitttC, TKC*Lfc3oOD 
N A 9 -*#*Lfc* 
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Sal I 

5'|K1ACGGA6CCTGCA6CCCASCCCCACCC- 3' (29-er) 
3'46CCTC66ACGTCGGGTC6GGGTGGGTCTGG6- 5' <31asr> 


i -30 

: KetAUCIyProAliTIirGlnSerPro 
S'-AGACCCAISGCTSGACCTGCCACCCAGAGCCC-y (32«er) 
3'-TACC6ACCTGGACGGTG6CTCTCG66GTAC-5' (30-er) 


AptLl 

-20 -10 I 

letLysLealetAlaLenGlnLeuLeuLouTrpflisSar 
5'-CATGAA6CTGATGGCCCTGCAGCTGCTGCTGTSSCACAfl_- 3' <39aer) 
3'-TTCGACTACC5G6ACGTCGACGACGACACCGT6TCaRi1- 5' (39«er) 

±lZ&L1z 2 9 aer' „ 3 1 far « 3 2 aer , 

3 0a«r *Jl&3 9 aer (28) (D-*«DN 

5^Cffl«^tI 2 9-cr i 3 1 aer 2 0 

* 3 *;vr^* 4 0 *<DT 4 *^-tftt*aic 
0** T44M Jt*W;T*> -a* 6 *tt 

<-jn*r* 3 7 r*c o 9 >m(t&&*ft 

•3 fco 3fr*Cia*tt<E 3 2 aer £ 3 0 aer * J; 
tf3 9 aer R;& C O^t % BIS C Ltl VRft 


»ia¥ 2-227075 (51) 
ifim^nfcpCSF2**03«II- 
A p a L I Obi. 0 Kb) 0. l ««T4 D N 

A *ar^*M*3 q*c**ca:0K ±E 3 
4IODNA 9 f*-*2 fera^A'roaBJLfc. 
3SCT4DNA9JflT-*4 0 0 *tt*aut. 

ttS£«*AH*T*aaHB I 0 ttt^^K 
fe*L. A pBtt«S**»L>t. K&Xet** 

XiKDNA. pCS F 3-3 C i^-flt 

C9 hG-CS F»«:/*;x i KpSElGC 
3-3 : 

MfllTSftpCS F3-3\ 3 4 0 *f © 
Y- 0 a*tt C»3>LtriHBJI D rail 0 * 
tt**;<.T\ 3 7 CTT 2 S*M«<fc«J5^ff 
N a C tndC& 1 5 0 mMC/xa Ji -5 CKaCi 
€-tfft] I* MUSI* S a I I 4* I 0 *tfcinXT, 
3 7 fC* ic 2 »IBt01arKlS*fTo*=. CO 


HJCa^'iLGTfcCXOfiQ. 7 JCbO D N A a* 
W<Dral-SalI A 0. 6 

cnittMC. #*0f 9 r»fcp ACE106 „ 
2**3 0 WO Y- 0 a*MEC*^LW(a** 
S m a I 10 *tt*fiDiL* 3 ItT 2 ttflBttaf 
H«*ftofc. -KD0U N a C i *K*< 1 5 0 

Sal I 4> 4 0 *4fcaD*.T\ 3 7 tT»* £c 2 
^BatDKfiiS^ffofc. COKJ&***&L GT 
ttCJi»)«5. 0 lb<0 OK AVrK* < S m a I - 
Salt «L5 

&CJh£T<*A:^ p C S F 3 - 3 &*<DD r a 
I — S a 1 iW (140. 7 Kb) MdSn^pAG 
E 1 0 8 filOSina I -S a 1 I aWK" Ctt5. 0 
Kb) RL0n*T 4 DN A 9 2 S 

*IC»*L* 4 0 0 *fftOT 4 DN A 9 XT — -tf 
4 * 1 8*nia^8£l6<-ft-,*:. 

tfSJ6«(«^t^:IIHB 1 0 l4t*&Jt 


DNA, p S E I G C 3 - 3 T?** C i *fit*8 

CSO hG-CS F ftga'T' KpAS3-3" 

pCfT'Al <**0!15*SR) S««50 
rf£DY- 1 0 0&flt&£tt*L^ ft 901 X 
H i ndlltJt^BamH I 1 0 J*ttin 

3 7 t"C 2t>MIHfliSJe>*f?^fc, c©R 

(Hindl-BamHIIfr) l m **tz 0 
CtOttl. 6 CbODN A KM* I 5 0 rfOY- 

3 0rfO^>y-af«C»^L, DKA'41'9 
> I -■rW*2*ttlDJtX3 7 
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fz. (S«L^ONAtl2 OjtOfC — S Oflift 

c«)>LaPBRjiA • t n <*****«) 

1 0 tt*fr*T 3 T t 2 ^VOH£«^ 

fc. w (OS 15 ft J: 0 LGTftCJ; OWO. 2 Kb<D 
OKA iH* CO d o I (Vfl3K«)-AatD 

• i^] AO. I . 

acngj*r»fc p se i gc.s -3cd2*«* 

2 0 4<OK - 5 0 aSttCtt^L* MHSt* 

a. t a 1 o*<ft**i;t* 

3 7 rr 2 **mm(t8Lis*ft-ytz+ *<o*. * 

R0«X h o I * I 0*&2d4.* 3 TtTS^ 

LCT4i:JtO«0.« Kb4> D NA1K- ( A a t 

IT-Xho I*M-) ftO. 1 
— • 9 T»^pSeiPAlSBldhfrl-9A<D 

2 2 S*ftC**l* HRIT 

*Sma 1*1 0 37tT2 Btfflffi 

ftfi«*fTo*:. *<DflU N a C I 1 0 0 

mMCttiJ:^ CN i Ci<-SJDL. tfKBJI 

• *« 2 t»^nfct V pro-UKcDBA^«^zr 5 
X « K p UK 1 *»o^»BIC 600SF8tt* 
*fti£C.t»)ptlKlDIA »«*n*:pUKl 
ONA ft 2 «<• Y -100 a«*30rfC»ihC. 8* 

37r-c 2 ^wadftKJS^nofc. «5r. loan 

AFTtttffiOTftl. 2Kb*DDNA 

33^9 xi K DN Aft2**10«N Tri.-HCHpH 
7,5). 25-K KCU 7aH IgCl. . 6«« 
> J -i»**ttttft (JQT. -K-25tt««- 

S-iK-tDJt. 30rT?2*HaHfcSi6*f?o*:. 

todn<ojft«a«. AP.mnt'tAza s Kb 

KbODNAVM- CftO. 0 5 m) £ pTr333lfc:*<Dft 
2.8 5 IbODNAiM- (ft 0. I «v> £*20* 


»Bf 2-227075 (52) 

X h o I <■ 1 0 *tt*ut, 3 7tT*^C2* 
ram<fc&J5*f? Z<D«j5ft*S LCTtt 
C-t Oft 8. T ibODNAiK* (S«* I - Xho I M 
K-) ft L 

Ddel <?£*«) . A a t II KM" (ftO. 2 
Kb)ft 0. 1 *k* pSE I GC 3 - 3 &*<Z> A a t 
I-Xhol KM* (ftO. 8 Kb) ft 0. I p S 
£1 PA 1 SEldh f r l-9A**2)Sm 
al-XhoI iK* <ft8. 7 Kb) ft I 3 0 
rfOT 4 ON A 9 ar--tf«tt*C**L 4 0 0 
»ttOT4 DNA9J(f--«f«-»i., 4tn« 

fiBH B 1 0 1 (t^SXEiftU. A p»tt***» 
tt**«£t*tt-fc 3 r? ^ * K**Xt L* tt 

OflltmrjXO'DMA, pAS3- 

<DT 4 9 af--tfff*ftC*> T 4 D N A 9 if 
1 0 0 4tt.**4., 4 r TM8B*|»*adJEl6* 

tBSMM 2 9 4 tt*i&*«xi*L. A P»fe«t* 
fffc. wtDSKISIItt^^r-J^ i KDNA, p 

*fT^fe*C«, Bft©«at<**T* C £**18 

Lfc (932BB»m> . 

#*«12. 

tt&jttt^x t KpUKBlOl Oifrtit : 
J:T»$nfcp UKA27?^ * K D N A ft 2 
*t*Y- 0 a*«30jrf IC»* l2*tfc<D*|fBff* 

* Kpal 3Tr-e 2 afrinsifliKie^ff A:. 

«^TL SH02I BiCl£lO*tt© VcoE*2DjL. 
« ^C37t:-C2i|fBI*ftSIB*fTo>t. 65<C. 10 
&ffl<D*JaJ3tt. A FTttt«t>t» 1. 2 KbOD 
KAR^Hlfc. -35r % -<?»*n*: 
P TrS33:7?X i K D N A ft 2 £c-£30*f 4> K — 25ff 
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iiomtto Ptti^ii, * *c37r-c 2 ■•m* 
ft&s^ff^*:. est, I04»n©ft4&9ft. af 

Tt***lr»T»l. 1 5 IfhfDDN AtmiLt. 
«3f#l 6 T?» ^n/rpT«r«2^ ^ t K ONA 

Ipnf 37Tr2*««ft«JS*fT-*fc. 

a^ri, 5 rf©2« i»ci & lo^tto p.t 1 ^auc, 
* *c37r-e znmmftBLsstft est, 10 

4frfflO>»Mtt, APTtttlB^TW l.TXbOO 
A (41«r 4«i6r)*Tr9-f K -/H t'/^f 

AxitasoA- dn Adja«*«\>r*tftcfc. 

GGGAATGGTCACTrTTACCGAGGAAAGGCCAGCACTGACAC-3' (4l«er) 
CCCTTACCAGTGAAAATG6CTCCTTTCC6GTCGT6ACT6TGGTAC- 5' (45«er) 

20jf©T 4 **--*f«»*4»T? 5 *tt<D 
<■ 9 >*ftLfc. 

©Scol* 12*«t <o H i n * ni * fin Jt . 37r 2 ■* 
APT^tffl^tttO. 45Ib<DO K A«)r*«M U 

fc. —2?. HJt«iitf>eDTf»^nA:pUK a 2-r 

nt K D N A W 2 <c<-30irf©Y - 0 tt«*C» 
10*tt<DK p n r *2B*. 3Tt: 7? 2 ^ (SB * 

4tsjs*r?-?fe. 5 J*© 2 to nici 

APTttt«^T« 1.2 ib© D H A if H"4-«« L 
x t KDNAtt2«*30tf<DY- 0-iff«C*^ 

l, io*tt©ip B [^iui, 37t:r 2 : *riflt<tae 

*rft->tz. «OTU5^4)2M N i C Ti 8 f 
tt©H i n d ilute*.* » ^CStti-C iWtiMIt 

R&irft-yiz. 65r. loan©****/ af t 

£*gt*rm. 53lbfl)DKA*fi-*fll«Lfc.* 

COjE^lTH;ntpUKHA«(D 0.45 
IbODKAiH- (1*0.02*) . p UK A 2 6*00 
«1. 2 IbODN ABfK- (WO. 05*i ) » *J:tf 
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COi^CLtiinfcpUfCA 2 &*©|* 
1.2CbODNAfH- (HO.0 5 . pTrS33fc* 
©fell 5 IhflJDNAtM* («a 0 S «K pier. 
2 £*rtm. 7 KbOON AKW (*40L 0 5 «) . 

uxuy <> >ift«nt 2 a©«aoiiA (i 

309 *tt<DT 4.DN A 9 if 4 

A»aH«l2 9 4**AXf£ttl^ Ap»tt****r # 
CCftf fe»tti>^r?^ t KDN A, pUKB 

i o i *»ttu, fttc-tswaww-if 
J:c;Mi3r-(r**^ ■ v-^x vx^cj: sac 

*SW»3fc*ffnfc4c^, pHXBlOl l*Bfcj©« 

a*«r-r*c:i^«ttL^: <*330*.«) . 

• **M3. 

t f- pro-UK* 9 r 9 7 i FpSHllllCpral-lA ©iftfifc 
0) ft*ir? * * K p U K F 2 Offljffi : 

3 ZtLtZ p U KllzT 9 X Z KDNA 
•*3*r<-30rf© Y-I00 0«ttC**L* 12*tt 

pTe r m 2 6*02. 85Kb© D N A 0rH~ (ftO. 05 
«r> J C-^S20«fOT4 9 *r--*atfttir 
50*ttOT4 DNA0jr-tf*tti, 4fCim 

*»fl|II294 Ap»1*at*4*fc. 
C©JB XIS!ft«fc*£:r? X i KDNA, p UKF 

pUKFJIiafiOt4*tr4ci 
***8lfc <*34B*Sg) . 

co amr?^ t h p ukf P r o©aa : 

±T?»^nfcpUKF 27?Xi KOMAD 
2 «*3Qjtf©25«N KiCI t^t'Y- 0 fflttt 

• t'umM) sor-c z **mmit 

ttJS*ff «l»Vr L 0 j*©2« NaCI «fcl0*tt 
OH i ndl^lDi, * ^ C 37r TT 2 l*ram /fcS 
65TT % l0»n©ft«K* % A F T fife 
4-fflC*Ttt4. 3 IbODN A K*-4i»« 
TK8 HO^ttDN A ( 39«r^ <l.<r. ' 4lter, 
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39«er % I7»«r % I7«er)<- J: T^** C t*U*^ 

S'-AtCTTGTCCCCGCAGCGCCGTCGCGCCCTCCTGCCGCAG- 3' <39«er) 

3*-ACAGGGGCSTCGCG6CAGCCGGC6AGGACG6C6TCCGGTGG- 5' 
-GCCACCGAGGCCGCCGCCGTCTAGCGCCCCGACCTCGCCAC- 3' (41«J) 
3'-CTCCGGC66C£6CAGATCGCGGGGCTGGA6CGGTGGTAC- 5' 
5'-CATG AGA GCC CT6 CTG G — 3* (17«r) (39-er) 
3'-TCT CGG GAC GAC C GCGC- 5' U7«er) . 

CCOJt 6 C LT* ZtXt: p U K F 2 &*©ft 
4. 3 Kb©DN A** (ftO. 1 «) £ 5'- 9 vfcft 
* ntz 6»0^ftDN A ( 1 fcf 3 *^T-3> Jg-^fc 
*20rf©T4 9 Jtf-V0«*Ctt*L,. 300 *tt 
©T 4 D N A 9 tf-if**!*.. 4 t *C im IHIlS^ 

*a«M294 **5JK«*C. Ap#tt**»fc. 
iOflJKfeHtt^^^^x i KDNA* pUKP 
P r o^-tHttL. tt*««*ftC J: £«fi»tfr* 
JtCfMI3-T-f T* *> • '/-^iyxftcJ:*Jt 
*fiSJ*JE*f?Tjfc£ C-5„ *UKPpro ttgft©* 

T4 DNA9:tf-1?*toi., 4 t ~? l8fl$HJJ3'&JJt 
C<DlRt«s*«tfrbr?Xi KDNA pSElUKpro 

ifciw^, pSEiDiproi-u t*s no«tft*-*rr 

«CA*«tttfe <*3fiH#S) . 
!) tKLTcDNA*a*yfXi KpLTl 

©*« : 

(1) L u k 0 WttJ: »)©# 9 (AUNAOfl 
» : 

vrv«^r-i/y-jstft9^^ C**? 
(CitbaU) £ : -T 4 -xjut-f (DN A) 
329 (1983)] C«t>. #9 (A) m«RN 
A*TE©r^ < 0191 Cfc. 

» • T7 A - **tr > (Beriah T. labia) : 


IS HB¥ 2-227075 (54) 

r 

l*tT€Ci*MLfc (JB35HJ SO. 

G> tt*Att7'^ t KpSeiUfCprol-tA ©££ : 

*«9"C ^tlfcpS61PAl-9Ar 9 x i K 
ON Aft 2 **30jrf© Y- 0 ff**C*^L. 10 
*ttOK p n I 37ttf 2 lUBaUfc/RJS* 

ft o ^. «^TL5 jrf© 2 M NiCii 10* 
OHtnd H*Aut. * ^C37T:T? 2 * 10 AMI: 5 
tf**T->*:. 6St. lO^.W©**^*. AFTtt 
^ffl^tfii 3 Kb© DNAi^f (VB L/t. 

±r»^nfc pUKFpro-r?** kdnaw 

3 ***30*©Y - 0 ttS*t:»* L. 15*tit© 
Kpn I***., 37t:-C 2 *Bflm fcfi J5*fT ^ 
«t*TI. 5*tf©2S RaCI £l0*tt©H i ndl^ 
lteX.^ * 6C37tTr 2 WtoM<ttSL!S*rt-,t:. 
65t, 10&GB©J*«9tt* A F Ttttfflt>TW 
1.55 Kb© D N A *K-*« » L 

C ©Jt -3 C LT».*n*:pSeiPAl-9A63fE©« 
6. 3 (bODNAiW (ft 0. 1 at) ± pUKPpro A* 
©1.5 5 Kb© O K A KM" (ftQ. 0 5«) *£S20 

**©T4 9 tf-****c**L. 100 *tt© 
f — -r -# > ^ • * t • f •t'/it* - tat 

* * - • x >* (Proc. JUtl.. Acad. 

Sci.) .4SA 82. 6637 (1985) ) 5 9»*©fr* 

ttXlfcflli 1 mM N — 2 — t K a + V x 7 ju 
* 1/ 2* — H ' — 2 - it ^ v x jt 7 * VR 
(HE PES) 1 i OR P M I I 6 4 0 

«M(QiKIHH)C, 8x 10-*celU/al£ tt~ 
« J: -3 ««tcttxtfy 
- - A i^* + - • 4» Jtr*rm*i^tz. 3 7tT 

I0o«/«1©7 ^A|4r-.iPr * Uf-h *T* . 
T 1 - — K (RM A ; Pborbol ajristate acetate) 
i S 9<©fiF^lfrAaUflr h 1 mM • HEPESt 
*C If Lt^ 1 i©R PM 1 1 6 4 0 «JftlC? 

( 2 5 0 -1) I. 100 

x ff . <t,. i o darn©SA>cjt otarsti 

SMft'/ryl/Tiyv, I 0 «B B0TA . ■ 
5 0 mM T r i • -HC t ( p H 7 ) H XV 
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8 H (I /¥) 2 - S Jt*X> jT b x 9 J S t£ 4 

I 0 ■l«t»-CsK*'T 7 ^ * • t 4- I* — Jfcfflt^ 

M L i C i*«B O-ltAULTIiffLfctiK 
< t, 2 0«fia»KLt. Hitachi RPR ! 0 
o-*-ICT9. 0 0 0 r pm. 9 0 a>Ma*«U 

4 MJ***JtCF2M*rt;9**i>Stt**«[ 

5 0 fllCSA L. Hitachi RPR 1 0 o - ^ - 
CT9. 0 0 0 rpo. 6 0 £»I!Bi3't>*« WtF R N A 

5 * 9 J^ttS* I- a i-. ImM.EDTA. 
1 OmMTr i s-HCi ( p H 7. 5 ) £ 

*^TiEttti8U x* / -iuttJftlCJ; OBttLfc. 
» ^nfcR N A*)l 5 «c* I 0 mM T r I s 
-HCi ( p H a 0 > if JlO 1 mM EDTA 
*£tt4J8* 1 «llC«*Lfc, 6 5 r. 55*M 
^+»'<-hL> 0. 1 nl<D 5 M N a C / 
Jn^-fco iS^f*** 9 (dT) -fejto-a . 

CFdCTP) i 0 *tt© 9 d? * 9 UT- 

-tf-fyfcir^ — (P-L Siocheaicals&St) 5 
tt*** 2 2. 3tfC*JW I 0*ttO«e? 
»* (*ft^I«»a) 4 It: 9 0^ 

HO+^-H, mRN ACffittttttDN 
A<r^*3*fco ttKBtt*7 * y - jw - ? o 
o * A^JttfK > - JVttlt^fTt^ RNA 

-on a -*«©+**> ifi^? ^-y?^- 

D K A^Bttlfc, ttD'N-A* 8 6 if M dC 
TPfcJttfGl 2 9 (A) t^CTdTtt* 
* 2 0 jrf £«*L* U*ttOTdT (P-L 
Biochenicalstttt) «tDjLT 3 7 t 2 #im-f :> 
+ e DN A3'*«C2 0*0 

(do ai^ftinLfc. * y 

-^oD**A«|flL, x* y -*£tBC i o 
(d C) ttOffftllfec DNA-^M - :T * 
4-r-DNA*B«L)t f «DNAf I 0 m M 
T r i i-HCl (p07. 5) . 6 mM MgCi, 
ifJttfBOmM N a C i 4 0 0 rfC 

**L.2 0*tt© K i n d m*teit, 3 7 


2-227075 (55) 
a^a c tr - • xju ♦ *< >r ( p — L 

Biocheaical) HU) ;o7K?7^ - (A 
^^»«0.5il) C*l**=. ft*L*:rf'J (A) 
■ *«rt«mR N A* I 0 mM T r t s - H C I 
(pH7. 5) l>'J:Cf ImM EDTA^^tti 
**t?*«JL, itt 9 (A) *4Tr«mRNA« 
10 0 

(2) c t) N A#jati«D N AO^^^-^OW 

A : 

* to*-* -*<-{T (Okayaaa-Berg) 
C* u"* * 9 — • T V K • * 5 - • 4 * a 
(Iol.CelI.8iot.). 2^ 161 (1982) ] C 
tftV^ c DNA<0^-jai**i*tt^ii/,«ifl«S 

ifig-C3l»Lfc# 9 (A) RNA 19 2 ut. 

5 0 mM 

Tr i j-HCKpUJ). 8mM My C i i, 
3 0mM KCI, a)nM DTT. 2 m M 
dNTP (dATP. d TTP, dCTPiri 

t 2 I*W-f * - > H i n d DISttT 
tOBrLfc. ttfiCtt^7 * y — /u— ? o a * /t, 
A»m. x * A-^ttKtTO. 5 3 *;KD 
( d C) IBftiD c DNA-"<;;-y5^- 
DNA*»£. KDNA0. 2^3 *^*J:C5W 
CO 9 >* -DN AO. 4 tfa*^ I 0 mM 
T r i s -H C i (pH7. 5 )• 0. 1 M NiCi 
tiCMmWE OTA^^ft&tttt 1 0 0 rflC 
»^L;'8 5 t, 4 2 tr. otttn^n'i 0 
2 5^. 3 0 dfHM V* * KLifco 20 
mM Tr i i-HCi (pH 7. 5 ) ♦ 4 m M 
M*C/„ 1 OaiM (NHi)iSO <( 0.1 
M 'KC J.*JtffflL 1 fl-NADOttttT; 

^« ioo j*tfx* x iGtiBm*mmLtz 9 

**4 0 iiM<0d NTP. 0.l5mM ^-N 
A Ditl^-t ^fi£^^aiuaBI U, 1 0 4<fc<D 
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A*9>9-'IM (P-L 8iocbeaicala£fcS) 4* 
l Bioche»tc*1a &K) *r&Ut« Ut. 25 

aer. c on A**ctti*JiD n aosm 

RNA-DNA-tttORNA«»^DN 

C5 t KTc DN Af ^CflHiDN AO 
jS« : 

C 6 0 0 SP8ft CA/py (Caaaron) : r a 

(Proc. JUtt. Acid. 
Sci.) USA 72. 3416 (1975) ] * Scott£©2r 
m t«5£»*i :.l»sax*_2.. 616 (1983)) ictt 

° — — H»t;to - x • JtCGQ 
* * ^ (Gcneatech) L 
ftULTcDNA t'<Hr^ 

i o -c. 3 7 r-e 2 

ffoteo JJt^T?. NaCI^HfldCl 5 0 m M 
&«« Jl^I=AijL. i I (-* - 

4 > r • ± 9 txhu) i o*ttt 

to*. 3 7 r T« 3 S*»fllWfiie**T-**:. 
JKl£tt*£ L GT&CJ:0 t h LTDN AO^: 
B£**t/n7 5 0 b p©DNAiK* (X h o 

h-n» i i«k-) «o.3«*»fc, 

5 0tt«.*C**L, ftfPRffXH a e IB 4 0 * 

tt*to*.T. 3 T r-C2»m««ElB*lT^^. 

N a C i 1 50mMi<£i 

i^Cltt, N s I 14 0 3 7t 

TS*e3*MHaafRJ5*»o*: # 

I- LTON^IIB^t^CnS ObpODNA 
KM" C H a e Iff - N a i I BfM*) « 4 0 og*» 

— pGELl (3.4Kb) I***:* 
3 0 ;fl lOY-l 0 0a**C*^L. ttKBtX 


»RI¥2-22707S (56) 

• (Patrick I. SrtyV £ : * -f ^ ♦ - 

(ffatore) 312,. 721 (1984) ] 
©-BOit«aeWi-ir6 I 7»er O^ttD 

NAS'-GATCCCCGGCCTGCCTG 

A#Lrt: 1 m&*mA,K lit 4 is - * 
it * * (Granateio — Kogaeaa) 4>3r&,> ~f Is 
— T 4 ^/ 7 * x 7 . *r - + is w + )*> - TAf i 
-f • * -y-f x (Proc. S»tl. Acad. Set. ) 

USA 72. 3981(1975)) . C <D«J*a«»o:r ? 

13 7 T -f r * * f - v - ^ jl > 

^ttCJ: OttSL/H. -t<Da5*U pLTlO 
cDNAlik h LT*3-KLt^*Cc#fl 
98 Lit, 

2 ) ft 7 x*KpLAl<Dft!£ (5K37H 

mm) : 

mmoij&tz j: -,r»yt P lti u..t k b> 

S «v*£S 5 0j»l<OY- 0 £f 
IRXXb o 0 ( *<— g vtf — -< 

s t u i <t m n ft? ji b t Bfn^ns 

?'**Ctt2. 3 K bODNAVN- (S t u I 
-Bgf D KK*) 19 U 0 

ftClETflfcp LTlA*OXhon- 
N a i I mtir (tt 7 5 0 b p) a 2 jig* JtCF 
H a a n-N a i I (ASObp) 2 0 ng 

tpGELli*(OSt\i I-Bgi Xtf*- 
(« 2. 3 K b ) 0. 6 «g*^ A 2 0 *iO T 4 9 XT 
-•tftttr«C*^L. * 2 

*ttOT4 DMA 9if--tf (£JBa*&K) <-«D 

. coi^ctti/satixttr^A ? kon 

A^fflk\ BacaericbU coli KM 4 3 0 tt* 
3 -x>*o:S£eJ:»>**l5&t*L. Ap' <D 

KDNA*ftjDO»tti:a,rdttllfiL, fit 
r 5 x t KDN AtS t u I *<D*tKftYS-?tt 
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COttftjLtr^^ ^ 4 K* p L A I 

3) LTftir^? KpLSAl <«38 
BBSS) : 

MCJLOHUtpLA I (&IKb)« 

btttlCiOpLA 1 DNAfaSLfc. 
nfcp LAIDNA 3 j**Y- I 0 Ottfftt 

3 o^c#m, stuiiBgi ifn-en 
3 *ttr-3*ftr* 3 7 rr 3 *ra©*KJS*f? 

atfc^(D^B5><-AC« 7 9 0 b pCDN AVr 
* ( S t n I - B m i H WM-) tt 0. 5 
. MC 4 *M1B 5 8 - 1 1 0 6 0 0 
O^Tlfe-eailLfcpKYP 1 0 3«*Y-100 

a** 3 a*tctt*iL* mrb*b « n ra -t« 


»H^2-22707S (67) 

- (P t r p) f^Cm. 1 KbODNAifr 
(Bml-Pi t I KM*) tt(L 6 A:, 
tfc, pCELl (14Kb) 2««Y-100 
ti«2 0*C**L* HESB*H i n d E. 
BtmHI^itfPtt I tnfli4*ttr-o 
*fiff^3 7 CT?3 ^H«»fS«*fr-,fc. CO 

f - t*-9 -**Crtt UK bODNAKK* 
<P a t I-BanKI »*) «0. 7 

ra»t n t * m K<DN*<»-e 

££Leu (CTA) 5«SOTU| 
rifiGly (CGC) ©2 *S<D4tS (G G ) 
tTt, a«Ci£S«/XBi!tta KV (ATG) * 
*T*T **d <fc. SfcP t r pOTSt 
O5DEWiATG£0Stttt, 


27-aer 75i***x>F 
■ct Leu Pro Sly Ttl 


-I csmAcc7T nrirqrryAirccAB scaii stai ed - 3' 

3'^lTATTCGAA TAG CAT Gfif CCf CAT Cq - 5' 


25-aer 


*1\ -*«DNA, 2T-aer£25-aer*»* 

&25-*er<D&* 2 0^3* 4 0 *<D 
T 4 *:y--*ai**C**C T 4 * 9 * 9 W 

acc±cr»fcp la i a*os t u i — 

Bli DfW (»T 9 0 b p) XL 3*<t$&*~t 
H-pKYP 1 OOBml-Pi t I mfr 
(tt 1.1Kb) a 4 m**&P G E L 1 
Pat! -BomH l (Ml. 7 K b) 0. 6 

«*T4 *tf-V*** 2 5a*C**L. C CD 

COS^tftC $ & C T 4 D N A 9 Jtf — 
*8*tt*;frjU 4 tTT? 1 8 *»MtS^Ktf*fT 

T*MKM 4 3 0 A p • <D 

r9x« KDNA*a«Lfc. ft^ntr^x 


* K©«ati«f»P*E c o R I , Band. 
Pit I, Hind ST. Brlff -PtffVtfU - 

txtd -*y***Hcj&c: jt o fits ufc. 

r?*tKtpLSAl t-t-fit. pLSAlO 
Banff. H I n d B #ifi<D* W tt~F&© 

~T o f 4 > 4T * * * • *T * ± U m + * - T 
if «4 'iy*t-fx>X (Proc. litl. 
Acad. Sci.). USA 74. 580(1977) 3 TfltffiL/X. 


Bail lied! 

j CS^ATa ) ASC 77 


let Leu Pro Gly 7*1 Sly Lea 
A76 CTA CCA 66A 6TA GGC CTC 


• 40115. 

hO-CS I KpC f T A 1 

* <«39«*JH) : 

4 9***1*: p C S PI-2DNA 
2«*&S2 0 Ott**E«*L~ 

MHIIApi! («-9y/r-.TyA^ 
(Boebriaier Mtanhei.) ttfij £ BitH I tllf 
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2-227075 (58) 


n I 0 3 7tt4^IIIKC*ftnfc, 

C©fiJ5**£LGTIfeCJ:*) LSKbOONA 

*9n4fl>3ttT«*U*::/?x « K p L 
S A 1 2m*Y- 1. 0 01ft20tfC:»^L, 
«R»»BanJI (X^ttaH) iBimHI 

•en-en i o 3 7 r-c 4 *mrjs* 

©DN A»tfa 8 ECL^ 

i #b*»* s *a t -ca>r cxut-y 

(ACAtttlACT) % (CCA* 
fcttCCT) * o^/^ICTA) * ^I'/y 1 

<CGC) % yo9>MCCC) ) *3-Kt* 
3 K>£ft*Cifc«ttW»3 K V CATG) *f* 

o*-* -<P t r p)<DT«OS A 
TGiOfii*. 8~- 1 8 b p <DU<oaatt£d 

NAD >X> -^diLfc. 


BanUI Hiadl 


5'— [ttATA 


Met Tbr Pro lo« Gly 


AGCTT 


TAT 


, , AC? | 

TC6/|a TAC T6{ S6j 


CTA 


GGC 


GAT 


Pro 


3' 

26«cr(4«ix> 
20«er (iatt) 


tf-AlD NA, 26-or <fc 20aer *a*<D * 
UXfitfil C T - • * I* T (R. Croa) 5 : 7* 
u T 4 - ±-T - * ' ± ** * + >\> * T * T 

t - • dt 7* - * x > X (Proc. Hat I. Acid. Sci.), 
USA 75- 5785 (1978) 3 CfcO^fltL*:, 26«er, 
20«er <D-em*n2**T 4 * + 

jL"C* 3 7 t 6 0 »M 9 > II ftS IS ^ ft ofc. 

JtCTTWfcp C S Fl-24*OApaI- 
BiniHI KH* ( I. 5 Kb) 0. 4 pLSAl 
A»OBanB-BamH(I^a8Kb) 0.2 

Ofi^ttCJtEDN A 0 -*0. 1 «*iLfc. 
COfi^XCS &CT4DNA7/f-tf6*tt 


*»*H B 1 0 1 tt C# 9 (Bolivar) £ : V 
-y (Gaoe) T5 (19TT> 3 ta-xy^©* 
lfc.Cxx?x*.3-xy(S. «. Cobea) £ : a 
a *s — T 4 • *7«f «t'/it*' TAf 

*r*t4xy^ (Proc Salt. Acad. 
Sci.) U S A. .89. 2110 (1972) 3 CtOBiCli 
flIC, A p r (03 o coaoi-o 
tt«at**$r?Xt KONA«Bftlfc. ft* 

nt^ ? x t r©aiai2> b * n a. Rul 

PitLHindl, Bgl UTttitl, 736T 

o-^r^M*acj:oBiatfc t corn 

tKtpCfTAliJiit. pCfTAIOBan 

*«:c*, Ml 377-n«^tr^f* + 
V • v-^xy^lfeTtBLfc. 
BaalS Hind EI 

AT 6 ACT CCT CTA GSC CCT 


LtSjAT a ! A6CJ T 


*«18. 

P C f B D 2 8 <Dft* : 
CU hC-CSFc DNA<0r-»«Rff«O- 


(S40B9JH) : 

#^r#!i5-c# ^nfc h c-csF58jgj^^xt 

< K P C f T A 1 (43Kb) 2 Y - 1 0 0 
ffSErat 2 0*Ctt*U* ttfSfftSB a m H I 4 
*ffc*jto*-T 3 7 t: 4*W«fl:KlS*rt^fc. 7 

«CJL9^ DMA*«*l.8«*B«lfc. COD 
NABK**^uy-U»ft2(»il5:*>U d A T 
P. dTTP, dCTP, dCTP^ttlflll 

^w; -kw K-*aoJtr. 1 

•»BBKJS*irs Xtti 3*flS* C IE & L 

«Ctr^ DKAlH-1.6n«fl«Ct. KDN 
AI»¥rt-*Y- 1 0 0 ttfftt 2 0 rtC«x>L. 10 

*fTr,fc. C©«l6*** LCTiC J: 0 2. 5 Kb 
©DN AiM" CB a m H I <* ffl**)-E c o R 
I Bf«-3 I 
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RCx pCfTAl 2«*2 0 rfOY-100 ft 
**C*^L> 1 0 ttOE c o R I **** 37 
r 4 HBMKC^ff N a C I «&* 

1 5 0 mM£tt« iHKa C I *»*L^ 10 
♦ tfcOD r a 1 3 7 t 4 *«tt«KJS*r 

dOttft, hC-CS F c DN AtltM. 0 
KbODNAifr (EcoRI-Dn I 

ifiT** B a m H I 0F*5fc*O -Eco.Rl 
K«- (2. 5 Kb) 0. 2«c; E c o R I - D r • H 
W ( L 0 Kb) a 2 j**T 4 9 2 5 

rfC**L. uOI^itCT 4 DKA3tf-»fG 

*»SHB1 0 1 **JeX«elfeV. Ap' © 3 o 
i KDN A^BCUto »&nfc^9 X * KOt 

fiii, Hindi. Pt t i TSraf*, tjet o - 

ofc. COfiC*^ LCTttCJi i*y n 
NA0rti-<Pstf-BamHl »K*) »C. 5 « 

JHC* 4»H«S 8 - 1 1 0 6 0 0 
ttff*6 OrfCit^t, SIK** B a n St (K 

tmmmMP a t i**tnrnU 

LG T&C Ji * * 1* h 7 t 
*-*-(P t r p)**C**L 1 K bODN A 
mfr (B a n ■ - P a t 11^) ft 0. 5 «c*ftfc. 

6Thr*S«r. C y a . An tfcliG I y 

(A TO t«4tU**«*K^ 
P t r pOTSOS DEWtATCt<Dffl«, 
6 - 1 8 b pa>K4>a3t£ A* cr«£K**$ 

ui^^rca^^^ tcodna 9 y*-*^ 

Alt. 


HIST 2-227075 (59) 

*P C f TB 2 0 ±*M* 

Cz) hG-CS PON^flr t y K^atlftC^* 
9 -«^^ K*3-Kt«r9Xi KpC f TL34 

4>tt£ («41B JK) : 

M«4©^CJ:,T«)tpCS P I - 2 
(4.5Kb) 3«f OOSffttCtt 

frL^ am* MA pal ("C-fryjCT-'-ar 

w05C»^^LGTftCJ:D hG-CS Pl£ 
L 5 XbOOIA »FM- < A p a I 

— B a in H I RWJ 0. 4 

pGEL 1 CBfti . 
TAf 

4xyx (Proc. lit I. Acad. Sci. ) . USA 82. 4308 
(1983) ) (B. cot i I GEL 1 PERM BP 

- 8 2 9 ©JS***S*ttC Jl OSEJR) (3. 4 Kb) 
2**Y- 1 0 flttft*4 0 j*C**U* iMRR 
• HindlB. BamHIifJiCfPs t I * *v-e 

A4*ttr^*A 3 7 r-e 3 a»w«afsis*ff 

... - $ €r ... ...... 

Uait) Cja 
BaoH 26-aer Arc 
I Met Sly Pro tea Giy 

5' -LC£ ATAAGCTTCHlQSlCEHt^CSSfl C-3* 
3'-n TATTC6AA TAC »CA fifiT 6 AT - 5' 
i 20-aar(4aix) 

(KttC, A. T*fcttCO^Tn^CDttaS-C* 6) 

4 tV — *** DNAv 2 8 -aar £ 2 0 -aer 

9 xXf^ftCiO^^L'fc. 2 8- 

aer 2 0 — aer 4)** 2 0 e? 3 ^ 4 0 

jrf<DT 4 **--*tt»*C**L. T 4 #9*f 

K^^--lf 6 *«t4-ftlX-C, 3 7 tT 8 0 

«CiEt»fc p C S F 1 - 2 m*cOA p a I 
-BimHIK^ («1.5lb) 0.3«ipGELl 
**©P • t I -B a in H-l WW <** 1. 7 K b ) 
0. 2 «a* J:Cf Jia*<* ^ - p K Y P 10 OB a n ffl 
-Pali KK* (DL 1Kb) a 2**4*3 0 

iE D N A ! y A 1 ea M»ifc f C O 

l^ftC3^C6*ttOT4 D N A 9;tr--tf**i 
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mm*-<*-rix * K**tfH*5«***«^-c 
xmmc 6oospg (pe rm b p -lotd 

(A>oV (Caaaroo)* : ^To is 4 > ^ - ;** 
7 • -*T • * ■ * • TlFf { < •iy.fU 
(Proc. latl. Acid. Sci. >. USA 72. 3416 
(1975) ) *«fte*L. A p ' ©a o ^-*f* 
C©j*fttift*J: *)7*X X KOK A*&Jn 
<03ttC»oT»ll * *£ L*=, «r 5 X 1KD 
NAOtlttP i t I . EcoRI, BidIT 

«3Lfc. Z-Ofixx K*94iBKrjitC*:£ * 

0 P C f TL38£ Jt-fc. IK/?^ S K^OhG 

-C S F«*iT*e?ON*fliftiSOEyiftt 

Vet Ser Pro Leu 61 jr Pro Ala 
■CfTt38-AT6 AfiT CCA CTA S6C CCT 6CC 

CB X t KpC f WO 1 ©ft«t (X 

42B*K) r 

»#«l5©»ttT»fcpC f TA I 5«s* 
50*f©Y-lOfls*»«C**L* MWKSSta! 

dCTP. 4 CTP^-enftil 0 0 *ME$ 
6Jt3C;&r;L % DNA^t m • 9 u J 

-WW* 2 *4t*jL l.TtT. 1 5 jfrMEfi5*fr 
ofc. B 8 t T 10^R8«9 LTD M A * 9 > 9 
— e I • * -Krt-*ft«*l**:UU NiCI 

* 1 0 O.Ittt* J: 3 Cfr*. tTRMPitl 

* S*flE2BA3 7 tT 1 »>BD« fcfiJ5*fr o fc. 
fiJC*** L GTtttCJ: O J p p^- X*-9 
-*H*«L3 KbODNAitt* CB a m H I 

-Pat IKK*] »0.8«*»fc. 
Cft&tlMC* p G E L 1 © 4 as* 4 0 at© Y 

(«**«**> i oitttPi t i io* 

tt*ft>*3 7 t-C 1 *IBm<fcEJ6*m^ K£ 

* -*4rCI* 1 KbODNAKn* (B a n H- 
Ptt I JFK") *0; 4*s»fc. 

±E.T»fc p CfTAl ft*©B a n K- 
Stul **- (ft L 3 Kb) MO. 2 as. pKYP 
266*©BamKI (?atfl) -Pi t I 


2-227075 (60) 

10 MWHS B a n HI 

10*tt*aS*T\ 3 T tf 1 a)|fl*ftS«^ft 
&&5af4** LCTttC^O ftfi-C S P c 
D N A^iCW L 3 Kb© DM AIM" ( B a n SZ 
-S t u UK") s$a5*s**fc«, WC. #* 
W2C^ttTi4L/tp KYP 2 8 3 as* SO 
j*©Y- l 0 Oafftt£tt*»L* BtmH I 
64tt***.T* 3 0 t:r 1 HaBflKkfffiSJ-rff 

wtlClOmM T r i i-HCi (pH7. 5 ). 
lal EDTATlS«lLfc7*y-^*«iaB 

*L<«t*Lfc», ttia*4>&tt&(3. 300 
rpa , t 0*BB. JEITB*#) CfcO**** 

cfc6t«a»i&»(Btttc j: o i 

/ 1 0 *© 3 MVf«^ * 9 9 ^*fiT*., 2. 5 AT 
« © x ;f y - A> * flc X_ , -2 0t. 1 9*Wf>« 
L*:. *«J*s<fe4>ttt* ( 4 t. 1 1. 0 0 0 rpa 
lQ«n> -CttJB***^. C©ttJft*3 0 m*<D 
<IATP. <ITTP. 

iM-(«L8K b) *a I «*. pGEL 1 
©Banff-Pa t I aTM" (»lKb) 
as* 3 OrfOT 4 OKA 5 

L, 4 *tt<DT 4 D M A 9 tf-if^aii^ 4 t. 
18*BII6»K»5*f? ofc. 

tt£i&at*JB t^TABlHB 1 0 1 ***** 
ISIjl U, A p r ©3 o - - * » . C0)3a-- 

KDKAtattU *42EBe7*jLfepC f WD I 
*»*=, 

(43 p C f T 9 5 K 1 9 ©asjg <3B43B«V«*) 
P C f T L 3 8 © 5 *** 5 0 X© Y -10 0 
*tf«Cfr*L. tlHff*H i ndlcBf i 
11*1 0*<tr-3fejU 37t r t ttUttftaS 
*f?-*fc. SBX^^LGT^CX!] M/h 
7 t > - -**Olft2. 8Kb © DK 

A 9rK • < H Indl-Bgl II WW) *JC 7 « 
*»*:. flCpCf TL3S. 10 0.«s* I. 5 at 
©Y - 1 0 0 ff«*C**L. ttflSff *B a m 
H I £ H \ n d H*80 ttT^>iD3t, 3 7tT? 
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C-tOt»6-CS P c D-NA* + &DH AafW* 
H«L. E L CJT I PT--d (Schleicher ft 

Dpnl lloehriniar Itaofaeie&«) 3 *tt 

9 r * 9 *T t K***lbttT^ hG- 
CS P c DNAt^t'ft 3 0 0 bpiODN A*H- 
(Hl.ndl-Dpn I **) ft I 
AICpCfTB20 ©10** 1 0 o^oy- 
1 0 0S*ft£»*t,, t!Sff*A v a I I 0 
****** 3 TtTflimiillftgetft^fc. 
7 W a o * jfr A»dJ*J: y - 

^tt»TDNA*@CL, 3 OalCf uy-ft 

-■f**2 t7t:x3 O0BORK**? 

6 8 trr X 0 dlBAl LDN A # 9 > * 

?»tt^Bg t t f a*V- 
>*kU) 2*tt*4*jL, 3 7 t itWiJUfcK 

* 7 T v • y o^-^ .-**%4»trtt 1Kb© 
DNA»«" (Bi nl-fldl I KM") WO, 5 

KbODNAiW (Bf I t-Bf I 

-nittWC 1 5 «© p C f T 9 5 K1.9 f 
1 5 0 ilOV - 1 0 0U*ttC**L» MRIli 
ABffll tB*i>->*fctt) 0 S a u 

3 a i io***ai* 3 7 tr-c i ■»»*? <tsc 

*ffofc« Kl5*t*<*4l 9 T * 9 yi»T * K-Tifr 
Jt OhC-CSPc ON AIS^« 
At/ ft 350 bp© D N A WW* (B * 4 I — S a u 
3 A I Ka3«««t # 


If BH¥ 2-227075 (61) 

£>**&»ft 4 8 0 bp© DNA »M- C A v a I 
(*«**■) t t D J ftOL 3 
i.aZ pCrTL38^«OKi nd 
D-Bf/IKfr («2.6Kb) ft 0. 1 jv. 
pCfTL3 84*OHi ndll-Dpn [V 
(W3 0 0 bp) «(L2«. pCf TB20S 
*«Am I -Bel IRK* (ft 

4 8 0 b p) ftO.,1 5 as* 3 U ©T 4 DNA 
9*-ifM*E»*l^ 4*tt©T4DNA 
9 4 r-ff l snaBIS^fiffi*^ 

*Ktf*t*«or*BMH B 1 0 t t** 
Ap r 030i-^{|, C CD 3 o 
- -J: 0 iiO»ifeCJ:0^r 
*i KDNA*S«t, *43HC*CfcpC f 
T9 5K1 9 

C9 p C f A A I ©*4t <*43H#*l) : 

tt*"C#fc P C f T 9 5 K 1 9 5 5 0 
a*©Y-100 M«IC**l* tf»B*Binin 

Baeffl 39aer<2iiii) Iho I S*u3A I 

let Thr Pro Leu Gljr Pro Aanl Ser Ser I 
S'-iCSATAACCTT ATS ACA CCA CT? GGC CCA AAC I TCG A CT CTI -V 
3WTATTCCAA TAC TfiT G*T GAf CCS GGT TT6 AfiTllCA 6ACTAd-5' 
41aer(2aii) ■ ^ 

*f, -*«DNA; 3 9 -aer £ 4 I -ear 

*»*© r 9 x***ttC Jt 3 9 

— eer \fc Jt CMl — aer ©** 2 0 fcT 3 < J^^t 

«40*©T 4 4^ I=**L. T4# 

«r8i4.'r; 3> 7 tr B 0 9 V«4tKe5'%fT 

acC±CC»^p C f T 9 5 K I 9 &*© 
BinB-Bgil WH- (ft I K b ) 0. I «. 
Bi i I-Bgi I'iK- (ft L 8 K b ) 0. 0 5 
as. B i i I — 5 a u 3 A I VK* (ft 3 5 0 bp) 
0-1 af*Y 4 DNA 9 2 5 

tOl^tClCD N A 9 -*ft Z 
If 3 *iWft|Jtfc: * ^CT 4 DM A 9 ar-if 6 
4 fC l 8 * flBIMrRC*ft -,fc„ 
ttEJS**mt>r*»«H B I G 1 **JBK 
A p r ©3d j. — c©3o~— 
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KDMA*BttU B43flffC*LfcpC f A A I 
**tz m tttKT 4 T * + - 's — f * > x 
pCf AA1O0NA9 >^-B^OttICM 

L e u <- 3 — Ktia K^oa»BO«S»A 
T?*fi d ijCHWWLfc. :CpCfAAlTtt 
h G - C S F tf)10#B©P r. o^$2 3 *B4> 
Lye *T!©14T ? KT6DNAB 
»****Lr^4 B hG-CSF©S# 
BOA 1 ■ * A b n C*<fcT A 3*1 

©) PC f AB 5 © a fit <*430*«) : 

p C f A A I 3 3 NOY 

- i a o asae** Mnnsxh a i * 

*BffJl (B^cf-Vet*) * I *ttinjU 
37rT?25*>!H«»8HfcSJS*-f?-»fc. KStt* 


2-227075 (82) 
* l c t a e nyf7 T > - rof-^ 

»3lbiDDNAtM- (X h o I -B g M I WK*) 
«l*t**fc. cntttMC. TEO OKA 9 


Xbol 
Ser 


Leu 
TTTA 


Ser Lei Pro 61a Ser Phe Leu 
'GT CTA CCA CA6 AGC TTC CT 

BAT G6T GTC TCG AA6 GAAAATTT 


Cy.\ 
Ser 
Gly/ 
Lye Art 
AAA (IGC 

t nee 


23eer 
25«er 


(! 


S«a3A I 


Leu Glu Gift Vil Arc Lyel 
TTA GAG CAA ST6 AGG Aa I 
AAT CTC GTT CAC TCC TTCTAGl 


27aer<4aix) 

25aer 


£<D9vA-DNAttpCfAAl©hG- 
C S F c DNAT5C*LT^fc h G-CS F <D 
1 0#BOPr od»^ 2 3 ISO L y m * T© 
1 4 ^ W**:l-K*-*DNABi#*A■X,-^• 
t■»*. 

-** DNA, 2 7 -«er i 2 5 -«cr 
C 2«) i23 -«er *3*© r- 9 xx-f^fc 
e*fr**Lte« *=*H*C|g*ttt4 2 7-«er 


^ 2 5 -«er * Jt Cf 2 5 -~ B er£ 2 3 — ser © 

+ (SC*a*t»)8 *tt*ftl^T. 3T* 

RC±ET»fc p C f A A 1 **©X h o I 
-B* J I m* (ft 3 Kb) a t *5*TM*fc 
P C f T 9 5 K19ffeX©B« I I 7 S i a 3 A I 
3 5 Obp) 0. i 4«T4 DNA9^- 

A 9 >A 2 tTa **T-3AljL*:. *£ICT 
4 DNA 9 tf-*£ B*tt**jU 4tTl8l9 

«fi***JBOT*MH B 10 
GettL* A p r ©n a .=.— j**^ Ci©aoi — 
<*0 A$o^c^gy9x t 

KDNA4B«L» Lit p C f A B 

"CpC f A B 5 ODN A 9 -BdOJISC 


-rr * a k >© i # nr© iti & p c r a b 5 

Ttt AT* 0 * hC-CSFOl 7 #@ 

fiCys^v PC f AB5TtiSerCi»L 

C7) p C f B A 8 OiftdE <*44B»J9n : 
mifftfcpCf AB5, 3n^4 OrfOY 

- i 0 oai«c*^L, ttH»*Av . r 5 
*tti b i n s 3 7 r-e uhb^ 

J^h7r * — * p p ^ — 

* ~B4»**€m2. 8 kbODKAVr 
^Mi-Bill iK") *tt 1 

KITC* P C f WD l © 6 *v*50jrf© 
Y- 1 0 0a«*IC«^L. MRiftBf t a 
*5*ttfcA. 3 7 tT? 1 ^ ^B8«jftK«*ft-3 

KB* A v a I j£ 3 «ttftu(. % 37ri«20£R08& 
0, bG-CSPcDNAOmm» 


-514- 


JSBB^F 2-227075 (63) 


I. 3 K b <D D N AWrfr (Bf iS-Ava I * 
*CL4«»A:. 
DtC±Er»/:p C f A B 5 &*<D A v a I 
-Bgi UBfK- (ft 2. 8 lb) (OllifioCf 
WD 1 &*<DB 8 £ II — A v • I KM" <«1. 3 
Co) 0L3«*T4 DNA 9 2 5 jtf 

C**L. 3*ttOT4DNA!lXf-lf*2lIi, 

4 TT I 8 ff*Ufi3^&B*fr r>*:« 

<£& Ap' ©3o--*fc, 
KDNA*0«t, *44HK:*L*=p C / B A 

8*»fc„ 

pCfBA803-KTihC -C S F A« 
*OT 1 J SCE^Jtt, ASS hC-CSF©6 
«S4> A 1 a ft* A a n C» MIBOCy 

5 e r CK!* U"Cfc*«. 

(8) PC f BD2SOia : 

*-T. TEOD N A * -*^j£L*: 0 


Slaer <2$5-ti> Iho I 

let AU Pro (4) (4) (4) (4) 


Ban IS 

5'- CGATAAGCTT ATS SCA CCA MCA HAT NSC GIC 


3^ 


TATTCGAA TAC CGT GGT MGT HTA NCS CSG AGCrf-5 


33aer <256«n) 

(id g. a. t. c sn^n*— o>. 


w©D W A 3 4**©tf*j&<G. A. 

T, CO^5Ot^n^t?J50, £-*r2 S 6« 
9IODKA 9 > A £ LTfl^nfio 

-tO<e»> £O0HA!|y*-O3-Ktfhfi 
»CS P<DNjfe«OT * y K£#I<h LTI14 y 

Lt 2 5 8«»<DT i y HEW* sj Aft? 25 * J: 

*r — **D N A» 31- m e r <t 33 - m e r 
*a*<D ► 0 x* 7>*&fc:«fc r> L*. 3 1 
— me r 4* J: 3 3— me r <D& * 2 


atC pC f B A 8 A*&BanJB.-B * i fl »_ 
W"(ft2. 7 K b mm dl«, iqC<pC(BA 
8 AafcOX ho 1-BgiE »K- (ft L 4 K b 
0. 1 *r*T 4 DN A 9 3ST-« ««* 2 5 
*C»*L, :Offi^*Cj:CDNA^A- 
*ft 2 fcf 3 ***inx,*:. *4CT4DNA13)r 
-tf 8*tt*ftr;L* 4 tt 1 8 *Mfe*KJ&* 

T A SB IB H B 1 0 1 A p r O 

?;« K*S«L, pCfBD28*«-fc« 
WCf ^ + f • 4/ - ^ x >x ttT D K A 9 
>*-B»OMBWifc«lfci^, hG 
-CS F»«*©N3fe*«©**«*attTE<D 

pCf9D28 

Met Alt Pre Thr Tyr Art At« 
ATS 6CA CCA ACA TAT CSC GCC 

p c r b d 2 8 - yr*tiG-c s ?mm 


ChG-csp 9 rum) 

• ^5X1 K 

pCfBD2fl 

l ».P (Thr) 

A I a 

, 3 * B (Leu) 

Thr 

4 * B (Sly) 

Tyr 

5*S (Pro) 

A r s 

17* B (Cm) 

S o r 


P C f B D2a£3 — K & ti fihG— CSFDI 

*t**b C-CSF CN D 2 81 

P C f B D 2 8 Bschericnii 

co 1 i E C f B D 2 8 < F E R M B P - 1 4 7 9 ) 

lLTftIffC#ftLT*6. 

i 7 ' 

liiiityn iV pTk S R i 8 oma .* 
wnm 8t»^nfc pta ^n«.KDN 

1 0 «ttOE c o R I i 3 0 tttiOB b e I 
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*JL* 3 7 tT2 B»n«MS«n->t. 6 5 
t:* t OdKOftMJIA, APTtt*ffll\ ft 
2. 8 IbO Bbel— EcoRl i«"t:««Lfc # 
AC, pTA 4 DKAn3n^3 OjtfOY-0 

a TtT2i>iB*ftKe*fT->fc. apt, 

1.5H4J2M KaCUl IttOE c o R I 

**C3 7 tTTT 1 ^MfflftSC*!?^' 
fc. JLOfifcCJ:»K DNAttKpn tir?5* 

EcoH r T?B4frftC$IHfc* nfc. 6 5t, 
1 OdBBOftJfiJIft. AFTtt*«K ft I. 4 
KbOE coR I— Kpn I KK*^«Btt. * 
ft:. TC2«O^ADNA (1 6ttS£2 4 ttl 
«)47^MK"M* ^Xtt 3 8 0 

A * ONA^AM^^^T^l, tnfna 

5'-C7CC7GCC7CCCAT6G- 3' 
y -CSCS6A6GACGSAGGSTACCTTAA- 5' 
COJt S CLT^^nfc P T A 4 **Oft2. 8 

1 O^nojUAatt. APTfiE^l\ ft 0.5 
Ib(DDNA»«-*««tt. »#« 5- 
C2)-Pf»^nfc pTrS3 3 :T 9 X { KDNAfi 

2 J** I 5 0 mM K C HAtTY- 0 flffk 
C*^U. 8*ffcOP v u I £. I 5*tt<OS a * 

B5t, I 0«-fl9O*ftl9tiU A F T&**t^ 

m 8 ttt^nfc p T a t m2 -7 9 x t KD N A 
»2n*3 OilOY-l 5 0a««C»*l^ 
8 *ttOP »ulifl «ttON s i I (la« 
BntUad Biolaba UK) 3 7 tT 2 « 

9ft* APTtt4ffll\ ft 1.8 SKbODNAV 
K**«*Lfc,i TE210^DNA 
(3 SHI^ 3 1 *£) *T^M.K - *<4 * 
V*fix|fc3 8 0 A • ONA^AI^ig^T 


f5GH¥ 2-227075 (64) 

KbO BboI-EcoRl (ft 0. 1 pt) . 

P T A 4 ttifcOft 1. 4 KbO EcoRI-Kpnl 
Ktf (ft(L 0 5 «) *J:ff5'- « vlftanf: 
2*<D*j£DKA (tnf niPiole f^) * 
2 0 rfOT 4 9 JfT-*M«C»* 50* 
tt<DT4DHA?ir-**iDi % 4tTl 8« 

T. ±»«MM2 9 4tt*«JCK*l. ApI 
tt***»*:. co*K(SHtt^-jr?xi KD 
N A, pTkSJ 1 *m$*L % MRS*** ft C 
-fc**«if*r*?j:cfM 1 3 7 r -f^ffllr^fcr 
^rt+f - '/-ny^ttcjio, pTkS 

5 0B#JB> . 

CD fiftjtifca* 9 * * KpTkSR I 8 cD«j£ : 

±-ff»*nfc pTkSJirf^t KDMA 
ft3*r*-3 0 K<OY- 1 0 G 
1 0 ltt<OX holil5 *ttOS c a I tfid 
*^ 3 7 r-C 2 BIHaUfcfiJS^f?-,*:. 6 5 c 

5' -AC7GTGACGTOCCCAGC7G7TC7GAAGGAAA76CA - 3* 
3* — 7GACACTGCAGGGGTC6ACAAGACTTCCTTT - 5' 

cojt -5 cit»^nfc p t k s j r**o 

ft (L 5 KbO X h o I-Sca I Urft (ft X 0 5 
P T r S 3 3 &*Oftl. 0 IbO P v u I 
- S a £ I IK* (ft 0. I ac) . p T e r m 2 & 
*OftL 8 5 IbO N a i I — P v u I mtt (ft 
a I «) . *-t US'- 9 >*<t S n*: 2 «0£* 

j&dna (tnfntpiojfl m *2 o *ro 

T 4 9 <r-vat**C»^L. 50*ttOT4 
ON A 9 JCT--fcf *1dX. 4 tTf l 8 m«*8^fi 

Oa^^^ffl^T. *0«MM2 9 4ffc*£X 

«g*L* Apsmn/t. wO»xe*** 

^5X?KDNA, pTkSRl 8 

*ffRft*a<tcjt ««aiiff»j:c;M i37 7 

J:0, p T k S R 1 8 *BftO*a***r* c 
£*ML*s (95 1 B HO . 
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nm i a. 

pTKS S 4 (DM0, : 

co mm*-*? i * tKpTitSD2i7a>a 

& : 

a ^ i o i o ori£DY-i o o a* ate 

ft 3 0 #tt®X h o i 3 n 

S 0 *<DTE««* C 1 0 mM Tr ii-HCi 
(PH7.5) , aSnM EDTAJ C**L*:. 
CCDNAIIIlflrfC, 5 @l«<OBA L 3 I 
ftffft ClOOnM Tr i i-HCi (pH 
8.0) > 3M NaC/.SOmM CaC/,, 
80mM MaCi, , 5nM EOTA] 4- 

1 0 *r* 3 0 wJdjL, * 9ta 5lfitOz4 
v * 9 w7-« B A L 3 I <^«ai±») 

3 0 trs^wsef ft^t. COKlSA^HU 
X h o I 5fe«|^^tt0. 5 KbODtf A&MtlZ&fr 

* /-j^aic J: -> Tit ^oo^jPA^iiiJt 
ft if >-*tttci,TDNAiK-* 
SttLfc. C<DDNAIK-*3 0 rfOY - I 0 0 

37tt2 Onfl^S^f}^, 65t, 10 
#M©*AISt*, A PTte*ffifc>, *J2. 8 lb© D 

CiDJi^C LtH^nfcpTA 4 6*OftL 5 
IbODN AIW («a 2 w) tpTrS3 3&* 

on2.8 itooNAtn- main) i*. ^« 

2 0*<DT4 9iT--tfaK«C*>U. S 0 *tt 
OT 4 DN A 1 xr-V*ft|jU 4 tTl 8 t*Mtt 

*»BRMM2 9 4 A p»tttt* 

COXKficffttt***:??*. * K DN A p T 
k S D2 I 7*#«U* «M***<tCJ: €«£ 

i«*ftnit>i:, irf7r> • * 


» SB ¥2-227075 <65) 

* o a * Ar^mth + ft^lZlk^ S -ju 

ttmcXD DH AmiSQLf:. CODNAI 
fr*3 OirfOY- I 0 OSftC^'U 10* 
&(OBamH ItiDi, 3 7 tT? 2 

*ft-,fc. 6 5t, io ^ntottAan. APT 

cni(l«C. p T r S 3 3 r ?-x C KDN A 
(#*«S) fi2«^3 Ojrf©Y-0 
1 2 *<fc<DS a c I 3 7 TIT? 2 

fts»*ff y * j -;maii *-o-o * a,a 

«tflO«. x* / -jutt^C-fcoTDN ABrtf* 
4 0*tf©5 0mM Tri s-HCi 
( p H 7. 8 ) * 7 m M MgCit , 6oiM 2 
->^*r»-x^y-^^0.25tnM d ATP 
0. 2 5 m M dCTP, 0.2 5mM d G T P i' 
<* t*0. 2 5 inM d TTPt*C««* (BT, 

s uj -ffn- (Kieoo. poin < 

*fc») 1 5 tri **B0KlS*tf. Sac 

(didaoxy sequence) ttC J: -i ttt£ Lt. * 
OJBJR, p Tk 5 D 2 17 tilWOHltt LT 

CU I IfindOI 179 ISO 181 182 
J I Hat Asp Cys Tyr Phe 
A7*C6ATA±AGCTT A7G SAC,7GC TAC TTT • •• 
« ►*9>rS2 0C2) 

ui^iltSLfc <9S 2D*ffi) , 

C23 atftX.{*;T 9 X IKpTkSLl : 

±t?»^nfc p T k S D 2 1 7 7 1 X « K D 

N AI9 3 «c*3 OrfOY-l'fl OafftC^ 

I 0 IttOH l n d I ^ t SittOS c t 

6 5 t:, L 0 0n<DftASft* A F Ttt*)Bt\ 
l*a 2 3KbODH A K***IKL/t. * 
5 1?» *nfc pTerffl27 , ?^iKDN 
AfJ2«*3Q*CDY-iO 0 
1 OlttOHl ndlil 0 *tt<DN ■ i I 
(-A---f^r^>K-^<-f*^ ^Xtttt) 
*frjU 3 7 t Tf 2 *mflHfc«*5*fT-*fc. 

s sr, i oanofttta** a PTtt*«v\ 


W2. 8 Kb©DN AmflSLAi. Tfi 
2 a<0^«DN A ( 3 5 «S± 3 1 ItX) * t 

"Tl4Y m r*4 , f isX?J-Xik2 fl OA - DM 

5' - ACTGTGAC6TCCCCAGC7GTTCTGAAG6AAA7GCA - 3' 
3'-TGACACTGCAGGSGTC6ACAAGACTTCCTTT -5' 
iOiKLrft^nfcpTkSD2 I 7£* 
©1*0. 2 3 Kb© D NARK* <»0. 0 U) % 
P Te r m 2 *3fc©«2. 8 Kb© D N AfK* (A 
a I t*) * * J: 5'- 9 nfc 2 «©* 

JfiD N A ( I t*3 t/tfD) *dfe»2 0 jtf©T 
4 9 3 0 0*tt©T4 

DNA 5ir-tf*tot, 4 tTl 8»Ufe^S 

*«{BMM 2 9 4 Ixjft A p» 

ttt**»fc. C©**fi|*tlt*£:r 9 jc * KD 

na. pticsli *ji«B**m<t 

T\ X»QBMM2 9 4 «*JBKIS!fcL, Apftt 
tt«t*»fc, C©«lttelfttt*»^r ? * i YD 
NA. pTkSS4««ttL. «m«S)fkC 
J:*«ilW«f%ft,fc4C6, p.TkSS4*<. 
B»0«i*fft4c4*Jtffltfc (5K5 4BJ 

»sn . 

#*«I9. 

tti>jLr?x< KpTG3©fitt: 

I 8 T»£h*: p t k S S 4 ^ *X 4 
K D N A « 2 m* 3 0*f<DY-0a«*K*£* 
L. I 0 «&©*fta6tSN a r I .(.=. A -< y 
$r * > K • *<4 it 9 rXHM) 37t 

M N a O* £ I 2 B a m H I *2d*. 

*^C.3 1tT2«H*ftfil5*fJofc. 6 5 

i o&n©&*iigK AFTtfetffl^rtt 

13lb©DNAiK-<-«»Lfc. »*9t 
l TtffbnfcpTkSR I KDM 
Aft 3 -L£^-©5i5efl* 65t, 


?5BS¥ 2-227075 <66) 

6* pTkSLl l «9tt<OHift<-ir^-4 C £ 

(KS3SI ») . 
CD 4Ht^5XiKpTkS340att: 

• I tft^nfc ptPA73T*x*KD 
KAA2a^3 OrfCDY-l 0 Ott*ttCi** 
U i 2 *&©»«!** S c a I *fimL* 3 7 
r-C 2 B»IHJ«ft5«*f?ofco s sr. 10^ 
no>MA9tt. AFTft*ffl^TI52.0l(bOD 
NA»H-*»»L/t. JtTH^nfcpT 
k S L 1 I 79 x i Y D N Aft 2 j**±£H« 
©SiSCfcL. 6 5t, I 0 #M<DJftfflglfc. 
AFTtt<-fl!(r>Ttt2. OKbODNAVK-^ffS 

:©Ji -5 CLt»^nfc p t P A 7 &*©«* 
2. 0 Kb© D N AfK" CflO. 1 W ) ipTkSL 
1 ISUOWiO Kb©DN AKK- (AO. 1 *) 
*2 0 rfOT 4 ■/ JET-lf|t««IC«^ L. T 4 
DN A 9 3 « 0 *tt*in*, 4C-C18 

I 0 5*W©*HS3£0K A P T tfc*J8 tt O. 2 
Kb© D N A WH**f*» L fc„ 

C«J:5Clt»bnfcpTlt S S 4 a*© 
»3.3 Kb© D N A IrM" (« 0. 1 **) t pTk S 
R 1 8 &*©lfcOl 2 Kb© D N A KK" Cft 0. 0 I 
«*) *2 0*©T4 9 xr-ierai»*c*^ 
T 4 DN A 9 J6T--tf 1 0 0 4 t "C 

I 8 «*Wtt^ai6*f? 

T, ABflMM 2 9 4 A p ft 

tttt*»/i. C©«*«i|***£:r * x t KD 
NA. pTG3tlttU ttJHBJRflftlC J: 6 
*a**(fr*f? pTG3#Btt©« 

«*mo. 

ft!**.:/ 9 *«KpoPA2©ffiJffi: 

9T»&nfcpTG3r?XJ KD 
NA« 2 jqr*Y^ 1 0 0«**3 OilC^L, 
IflfttOEcoR.UPvuiJtaut, 3. 7 

t:t?2 *M«<kfiiS*fr,*:. est:. io» 


D N AiK*t««L^. 

tfc. *w i p y kb i o i 

71*1 K D N Aft 2 «<* Y — I 0 0««*3D 
rfC«*C. 1 0 «ttOH co I £ P v u I * 
10*.* 3 7 r-?2*B0fllftK8*f?^fe. 6 5 

a Olb©DNAWK-*»»Lfc. 

* SC. 1 TT?*$nfcpTkSR15 

t KDN Al)2<«f Y — 1 0 0tt**30 
1 0 tttOH i n d IH £ A a t I 
*ita*. 3 7 « 2 *W«fl:fiJS*fT^*:. 

TC4«0£-*DNA (3 7ttJE£41 
J*S*J:CM I *S£ 4 5 ttX) trrM K 
• * AXJt 3 8 0 A • D N A^tt« 


^ra 2 ? 2-227075 (67) 

5'— CCCCA6CTGTTCTGAA6GAAATA6TGACTGCTAT6AG -3' 

( 3 7 **) 

3* — T6CA6GGGTCGACAAGAC7TCCTTTATCACTG ACGATACTC - 5' 

( 4 1 ttS) 

5'-G6GAATGGTCACTTTTACCGAGGAAAGGCCAGCACTGACAC - 3 # 

( 4 1 &K> 

3' — CCCTTACCAGTGAAAATGGCTCCTTTCCGGTCGTGACTSTGGTAC - 5' 

( 4 5 am) 

cn^O^tf DN A* 2 0 3 * jw <p»ole«> 

r^>w*c* 2 0 4 * 

5 *tt©T 4 DNA + t-tf (Sffl«*fc«) * 
ft:*.. 3 T 3 04»WfilS3-tt icii: J: 0 . 

1. 7 KbODN ABfft (nOJS ff) > pUKB 

1 0 1 &*<DI?3. 0 KbCDD N Aifr (ISO. 0 5 
*> . pTkSRli f&*<DjaO. 5 5 Kb(D D N 

a if w* (no. o 5n) . *-ttf5' 9 >«<fc sn 

it 4 SO^A DN A < I fcfrj^^f o> 

2 0 jif CDT 4 9 *r-*a»*C**L 3 0 0 * 

tt©T 4 9 jer--****.. 4 r-e 1 a *snjsd* 


T. AIIMM 2 9 4 tlttfeKIBa L r A p » 

co*jr(sn<i^&r5^ < kd 

HA. phPA2i*ttU MUBtSSHtlCJ: 

P h p a 2 iiBM<o*a^trtci<-aisL 

(ff 5.6BM) • 

ib a <o aft it 

*»WCJ:ntf7*uTT-**t*tt. ft&2£tt 

4.aaaa>n*tcin9i 

CI c r^Aj-Ji.Man : t> S — a*. 
CI cNAc :N-Ttf *^*3tt V, 

G ■ 4 : *9 ? t -x % S t • : VTJfcBo 

P u c : 7 3 -X 


P : K9 J-Jv|, P-P : KJd- 

*^o9Vt, G D P : -/7*y>I 9 
UDP:^9^y-9>«. ^A>3 -x. 
V : V y -X ^ • : N — T-ts^-^^J^a <r < > 

c 9 « * n * n tc^k* * r • 

* • if 1 9 ► -X* '/TiHI, A:/A3- 

X. A : 7 3 -X 

ft 8 BUT* 5 X t K p A S N 6 (DfiAI&4$ 

r. 

X 7 HfOHfiy ^ X i Kptl9BD2SCSH5 ©iftdt 
* 7 0(29(17* ? X{ KpASNl 4 5 
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* stunt** ««L^hc-c 

S F*>J:tfh G-C S P CND283 iCHOfl 
*T4f«^fchC-CSP. hC-CSP CN 
D 2 8 ] * hG-CSP [ND2 3NSJ iJ:ff 
hG-CSP (ND*2 8K1 15] <■ S D S - * 

&fc©Tft&, 

98ttBI** «8(UBC«L^y^±(D9dX 
<.^VDt;wo-x»i:$Ufc*, CthG-CS 

98«b«. 98ejB©«rtBT?*s. 

hG-CSP CND2 8) C3t> 

p r * * « * » © e * i: * © * st B «■ -r . 

9 8 QHttv hG-CSP (N02 8 N8) C 

9 1 IHtt/fX? KpSElUKSi-ld 

9 1 2 Btt^lSa p r o-UKi UKRVft 
UK -S I © ► o > IT v««tt*Jtfc«LfcS D S 

9 1 3BK3e«Sp r o -UK& UKttflft* 
UK-S IflJM s'tr:/tf*tt*r 

* 1 4B(ti£C0t*.> * * + -ar . ^-rifeC Jt* 

ii 5 awtr * * * kpccki ©ajfcia* 

9 1 6S»^?x t KpCCK J ©a*X«* 

9 I THttt ►pro-UKcDN A<-IicV 
5 * % K p UK 1 1 ©«J«Xtt*^-<-. 
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r 

Lfc*>©£, -e«5-Ct£^t>©C:-30T**h 0!/ 
W&tttt*B~e£:£ #© S DS-#!TM* 

9 8 WBtt* hG-CSP CND 2 8 N 1 4 5] 
B^fci #OSDS-*!lr;i)/PT4 

***©»» £*©«5tH*is-*> 

9 8C7)S3fi. hG-CSP CND 2 8 N 6 ] C 

ot»r 3 s> KB+BBHRd<*feizfffe'u 

*lfct2 Lfefc©-?&£,, ogittN-/!f At— »? 
«1 (N-^nfK^flittlllihG-CS 
P CND2 8N8) ) • fPtttfSl (N-rO 

^ KJtt^SBfflftiB h G -C S F CND 2 8 N 

6 3 **r. 

9 9 Bit 1 *tt p U Km p S 1 ©aj£X«*w 

r. 

9 1 0Htt^?^i KpUKS I ©ffl«XI2* 

XI 9 Blirtx t'/pTr S 3 3 ©atitXBI 
9 2 0Btt^5xt KpTe r m 2 ©fcJfcXlI 
9 2 lBtt^fXt KpTSP 1 0 ©£j£Xa 
*22Bliy?xt KpTA4 ©ajfcXIS** 

r. 

92 3Btt^^ t Kp AGE 1 0 5 M©a& 

xa*«-r, 

12 4B(ir5X? KpAGE 1 06 ©fij&X 

9 2 5 m\t~ri * tPpSEiPAi-5 ©a 
*x»«-*r. 

9 2 ffBttr^X I KpSElPA t -9 ©ift 

9 2 TBftV? * * KpUCl 9 H©ai£XfI 

92 SBtt^^X? KpSEl PAI-9A 
©«JCX«***V 
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9 2 9Btt^9^ ? KpSfilPAlSEldbfrl-9AOa 

*xa**r. 

93 08(1/72 < KpSElCC3-3<oa 
93 1 «l*^9 * i KpAS 3-302tfiat 

sr. 

93 2BB»r?x i KpUKA2 OWIfi* 
933«Htr9^i KpUKBl 0 1 ©fititX 
934BI*r?x«KpUKF2 ©atflS* 
93 5BUr9X * KpUKF p r o ©ifi#X 
9 3 6 5T tt ^ MiKpSElUKprol- 

f • 

93 8Bli^9^< KpLSAI ©a^XS* 
St. 

94 8Wtt^9XS KpSEUKSS OffljaX 

95'QBtt^9XtKp-Tk5Jl <Di&*tX« 

95 lBiHir?Xi KpTk SR 1 a OllSX 
95 2BBtir?Ji< K p T k S D 2 I 7 ©ift& 

x«*j*r. 

9 5 3 Htt^? * * K p Tk S L 1 1 ©ffilftX 
95 4B»y9^ 4 , K p T k S S 4 ©fcsKXH 
95 5 ? * * K pTC 3 4>&£Xa**t 

r. 

95 6BH79Xt K p h P A 2 ©ajftXtt* 
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93 9Btir?x JKpC f T A 1 OatifcXB 

94 OBtt^^ai KpC f T B 2 0 <D«£X 

94 lB»^9^t KpC f T L 3 8 CD SAX 

94 2 »t±^ 9 * t KpC f WD 102^161 

94 3 6Dtt:7 9 * * KpC IT9 5K1 9* 
pCfAAl*J;CfpC IAB5 <batfXS*j* 

r. 

9 4 4 BD»i^9 x i KpC f B A 8 db'-ttf 

pCf BD28 ©a* xa*-?*-*-. 

9 4 SBfi^iRBp r o - U K * J: Cf OttttJiD 

94 fiH«^jRBpr o - U K -t 8 tfl^iJD 
SffNUK-S 1 © ft* SfrffiBICiM* * 

94 7 EI©*" 9* *, K p U K S 3 ©fijdtXa* 


o 
I 

& 
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ttBH* 2-227075 (70) 
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